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-^n- MfT - N AI^O OTHElt 



UP TlIE 

fORY eF atAH, 



^ fllYSIUAL PEATUEES. 

. k'tween the parallels of 37 and 42 degrees 

tl the meriJiaria of 109. and 114 degrees west of 

tin the suiue parallcla as Colorado, Kansas, 

n Illinois, Kentucky, Viiginia, Spain, Italy, 

■ i! Corea. Utah, In fact, belongs to the great 

■■■ky Mountains, its valleys being elevated from 

'>Lt. while its mountain peaks reach a height of 

above the sea. About one-half of the Territory 

:.i^ieof the Wasatcli Monntaios, and within what 

;^!rat basin. This basin occupies western Utah, 

I Nevada, and parts of California, Oregon, and Idaho. 

■iillot, tlie drainage being toward two great depressions 

■■■nj are salt lakes, one on the western side under the 

Nevada mountains, and the other under the base of the 

li Uountains, called Great Salt Lake. There are many 

iT>tinjc lakes that receive tlie drainage of small areas wbieh 

il flow into either of these depreaaions, but once they all 

•J into one or the other of them. These lakes have no outlet, 

Lite water that flows into them evaporates by the heat of the 

.. The average elevation of the great basin is from 4,200 to 

>' )0 feet aJMve sea level. Most of the inhabited portion of Utah 

-. at the western base of the "Wasatch Mountains and on tlie 

Intern side of the Great Baain. Tlie eoatern half of Utah and a 

mall portion of the southern part lies on the western side of the 

Wasateh Mountains, and belongs to the drainage of the Ooloratlo 

lliver and its tributaries. Ita valleys range from 2,700 on the 

so uth to 7,000 leet on the north. In the former, figs, almonds, 

^"""' )n, and delicate fmits are raiaecl, while in the latter only small 

a. and potatoes arc grown. 

"" I eastern part of the Territory is drained by tlie Rio 
I and its ttibiilarius; the western part, by streams that 



liend in the Wasatch and the high plateaus of the central part, 
and find their way into the snlinaa and the desert sands of the 
Oreat iiaain. Thus we have tJie Rio Colorado drainage area, and 
the Desert drainage area; the former about two-fifths, the latter 
about three-fifths of the total area. 

Utah occupies the central portion in the arid region, and 
therefore the details of irrigation in this Teriitoiy possess more' 
than. ordinary interest, from the fact that they represent conditions 
intermediate between those of the north and south, and east and 
west. Besides this, the irrigation methods and systems have been 
developed by men of Eiiglish-sjieaking origin, who, unaided by 
(.-apital or previous experience, have introduced methods of their 
own, and, taught by repeated failures, finally achieved suiiLfisa. 

On the belt of oounlry lying between Great Salt Lake oud 
the Wasatch Mmmtains, the local rainfall is much greater than the 
genend rainfall of the region. The water evaporated from thu 
lake is carried by tho westerly winds to the adjacent mountains on 
the east and again condensed, and the rainfall thus produced ex- 
tends somewhat beyond the area occupied by tlie uiountains, so 
that the foothills and contiguous bench lands receive a modicum 
of this special supply. 

In the early history of irrigation in this country the lands 
were over-watered, but experience has shown that irrigation is 
most successful when the least amount of water ia used necessary 
t') a vigorous growth of the crops ; that is, a greater yield ia ob- 
tained by avoiding both scanty and excessive watering ; but the 
tendency to over-watiT the lands is cori-ected only by extended 
experience. A great many of the waterways are so rudely con- 
stmcted that much waste ensues. As irrigating methods are 
improved, tliis wastage will he avoided ; so in assuming that a 
cubic foot of water per second will irrigate an average of 100 acre.s 
of land, it is at the same time assumed that ouly the necessary 
amount of water will be used, and that the waterways will event- 
ually be so constructed that the waste now almost universal will 
be prevaited. 

The recent returns to the Utah Inigation Commissiou sboiv 
an average waste of 70 per cent., and it is to the recent report of 
this Commissitin (jjage 12) that we refer for detailed data concern- 
ing the irrigated lands of Utah, and for the duty of water, to the 
article "Profits from Irrigation in Utah," page 57. 

Whatever conditions future developments may bring about, 
the present water supply in Utah Territory is surface. It depends 
entirely upon the fall of snow in the winter, and to a slight 
degree upon the rainfall during the spring and fall months. As 



a consequence the character of the water supply la found in the 

mountain streams. The fall of snow in the mouutaina is inoom- 
parably greater than in the valleyfi, and it lasts ninch longer, for 
the reason that the cold is much severer. 

The snow pucks in the i-aviues until almost as liaitl and solid 
as stones. The solidifyiug is materially assisted by what are 
termed "January thaws," tlie result of a marked relaxation in the 
severity of the weaither, whieli genei-ally oci-ura durtug the month 
of January, The temporary relaxation is invariably followed by 
a renewal of the rigor of winter, when the snow which has settled 
and become packed by the thaw, freezes until it is ahii^st a solid 
mass of ice. The snow is the source of all streams in Utah save 
the little running water that comes through rains. 

The volume of these streams depends entirely upon the season 
of the year. During the winter mouths the supply is very small, 
for the reason that the quantity of melting snow is at its minimum 
and the cold has a tendency to stay the flow. With the disap|icar- 
auce of winter and the increased warmth of the sun, the snow 
begins to melt, the volume of water increases and continues to 
grow, until puny and tiny streams are swolkn into rushing tor- 
rents, sometimes causing great dajuage from the overflowing of 
their banks. The water supply attains its maximum height be- 
tween the lUth and 20th of the month of June. This statement 
may he given the force that attaches to a rule almost, if not 
entirely, without exception. The solidifying and fi'eezing of the 
snow in winter, as above stated, makes certain the tenure of the 
water supply that would otherwise l»e both uncertain and disas- 
trous; it prevents the too rapid melting, that would otherwi:* 
result in ubsnluiely uneontpollahlo torrents for a period, and thus 
mak(<8 the streams available for agiicultural pur|>osos. 

The expeidcnce of Utah farmers as to the best methods fur 
incrcefong and contralJing the water supply would be available 
- only to people surrounded by similar country with like elementary 
vcouditioTis existing. The iulroduction of genuine artesian wells 
l*> and utilization of the sub-flow may considerably increase the 
irrigable acreage. Experiments, sufficiently thorough to demon- 
strate the success that would attend the digging or boring of sucli 
welLs in Utali, havu not been made. The best opinions, nowever, 
are that the geologicai conditions existing in Utah are peculiarly 
iavorahle to their intwxluclion and successful development. 

It may bo safe to state, however, that if complete and thorough 
methods of saving were introduced, most of the arable land in me 
Territory, if it could be reached, could he well and thoroughly 
inigated; this, too, without re.'jorting to artesian wells, so vast is 



the amount of water that runs to waste during the winter, spring 
and early summer months. 

As now ascertained the average first cost of water right in 
Utah, SlO.oo per acre, is noticably great, being largely due to the 
manner in which the ditcbei and canals are made. Nearly all are 
hiid out and constructed by farmers of ordinary eduL-ation, without 
the use of surveying instruments. As a consequence, few of the 
more important works laid out in this manner have proved ser- 
viceable without great changes, involving in many instances the 
reconstruction of almost tlio entire system. Tlie perseverance 
shown in many of these cases is remarltable. 

On the other hand, the annual cost of 91 cents per acre is 
remarkably low, from the fact that formers have done al! the work 
of cleaning and making the small annual repairs necessary after 
the canals and ditches were in successful operation. It should be 
noted, however, that the maintenance is, as a general thing, com- 
paratively poor, and that the main canals and ditches receive only 
enough labor to keep the water flowing. It undoubtedly would 
be far more economical to B[>end a larger sum annually, and thus 
save much water which is lost through evaporation and seepage, 
due to the poor condition of tlie channel. The changes now being 
made in the construction of [>ermanent works, scientifically built, 
while tjiey may not materially reduce the cost, will insure a stab- 
ility of construction and maintenance which heretofore has been 
as variable as the rainfall. 

As heretofore stated, the increase and decrease in the water 
supply depends entirely upon the fnll of snow in the winter and, 
in an unimpoi'tant degree, upon the fall of rain in the fall, spring 
and early anmuicr months. A very notcwortiiy iaet, attested on 
the best authority, is that for a [wriod of years there has been a 
steady increase in the water supply. It has been thought by 
many that the claim of increased water has been more imaginary 
than real. The claim, however, has Ijeen verified by measure- 
ments made in Great Salt I^akp, which is the icservoir for many 
of the largest mountain streams, including the Joi-dan, which is 
the outlet of Utah Lake, the Bear River, the Ogden, Welier, 
Logan, and Blacksmith Fork, and inimmerablo smaller streams. 

The lake has a shore lino of 350 miles, and since 18i)6 tlie 
Water hiis incTeased 14 feet in depth; though not at present quite 
that much; and Great Salt Lake, de[*endingasitdoes entirely upon 
the inflowing of mountain streams, und that amount of water 
which is not consumed by i^riciiltural utilization, shows beyond 
that there has been a marked increa.se in the water 



Tliis rise iu the Lutly of tlie water of the lake has taken place, 
it must be remembered, during a period when there was a rapid 
increase in the demajid for water for agricultural piirposea. 

Where irrigation has been applied for a few years there has 
been a pei-ceptible decrease in the amount of water necessary to ir- 
rigate tJie land properly. The decrease is placed about 25 per 
cent. 

METHODS UF IHJtIGATIUN. 

As will be seen there are only a few square miles in Utah ihat 
do not require irrigation. The system of cultivating the soil in 
Utah is to start canals at the moutli of the canyons, where dams 
are built. These canals are run from the canyons out upon ihe 
more level land of the valleys and there subdivided into branch 
canals, and these again divided into laterals leading to every farm 
so long as there is water to be distrihuted. Each farmer has 
canals leading from the main one to every field, and generally 
along the whole length of the upper aide of each field, I^ch field 
has little furrows, a foot or more apart, and parallel with each 
other, running either lengthwise or crosswise or diagonally across 
ft-as the elope of the laud requires. Into these furrows the water is 
" turned, one or more at a time, as the quantity of water iiermtts, 
nntil it 1ms flowed nearly to the other end, when it ia turned into 
the next furrows, and soon until all are watered. 

This is the usiial custom, but where the soil ia made of clay, 
this method is not so good and another Ls used. This method is to 
throw up liltle embankments ax inches high around separate plats 
of land that are of uniform level, and turn the water in until the 
plat is full to the top, when the water is drawn off to the nest 
lower plat and so on to the end. This enables the water to soak 
in more and so does the crop more good, but whore the soil 'm 
porous, as is generally the ca'^e, it is not so good a method, as it 
wastes water. Each farm generally has the right to use the water 
so many hours once a week, or once in 10, 12 or 14 days, as the 
particular valley and the time of the year require. The crops are 
supposed to get a good soaking at every watei ing. The amount of 
land that each person can cultivate de]>entla upon the quantity of 
water right that he owns. The methcni of dividing the water de- 
pends upon the intelligence of the farmers; in wme places it ia very 
crude, in others it is thorough. In few places is any entitled to a 
certain number of cubic feet per second. Generally each man has 
a right to such a portion of the water in a certain stream or river; 
if the season is a dry one he gets less v/nter, and if it is a wet one 
he gets plenty. He must govern the quantity of crops put in by 
what he thinks will be the water supply for the season. 



The mctl](Hl of dividing the water is to piit iu a dam at tlia 
head of the canal on the stream, with a ^>artition in it separatii^ij 
the proper share for the canal, tlio rest being allowed to flow downnj 
the channel of the stream. The same method is used in the canal 
M-here people have certain shares in the stream at every new canal^l 
Where the rights of people are based on a certain number of cubior^ 
feet per second, or miner's inches, there is a gate put in at everyrj 
dam and lowered into the water till the water reaches a mark six 
inches above the bottom of the gata This gate is raised or lowered 
as the quantity of water requires to keep the quantity of water on, s 
that point on the gate. The length and width of the space below !■ 
the gate are multiplied together, and the prwluct is called so many,^ 
miner's inches; generally forty-eight of these are considered equal, ^ 
to one cubic foot per second. This method is correct where tliera.J 
is no hack water below the dam to interfere with the fall of the. .| 
water. The partition is then put in at the proper place to 
give the owners their due share of water. This division is kept J 
up antil there is no water to distribute. Those people who have a r 
secondary right get ■what is left after the primary rights are filled, i 
The irrigation season generally begins in May or the first of June, m 
and ends in August, and is about 120 days long. The amoimt of p, 
land that one cubic foot of water can iiTigate, ranges from thirty- 
five acres in the very hot aud sandy country in the south, to one « 
hundred and fifty acres iu the higlier valleys. The average ia , 
about one cubic foot to one hundred acrta The future growth in 
agriculture depends upon the storage of water in reservoirs, and' » 
above all, in the economical use of the water we have. ' 

Increased humidity has followed the settlement and cultivation .^1 
of the Mississippi Valley prairies, aud it is not unlikely that it is 
doing so in Utah, altliough there is not siifficieut data as yet to de- 1 
termine in what degree. 

The mean air pressure at Salt Lake City is 25,63 inches;- J 
water boils at 204,3 degrees. The prevailing winds are from the. 
north-northwest, and the most windy months are March, July, . 
August and September. The mean velccity of the winds during 
the entire year is 6J milesan hour. On the ocean it is 18; at Liver- 
pool it is 13; at Toronto, 9; at Philadelphia, 11. The climate of 
Utahon the whole is not unlike that of northwestern Texas and 
New Mexico, a.nd is agreeable except for a month or so in winter, 
and then the temperature seldom falls to zero or snow to a greater 
d^>th than a foot; and it soon melts away, although it sometimes 
afiords 4 few days' sleighing. The spring opens early in March. 
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REPORT OK THE 

Ippi^atioQ <Jonr)nc)iH'ee 

OF THE TERRITORY OF UTAH 

To the ITiird NaUonal IrTigation Gongress, Assembled ai Daiver, 
Colorado, September 3-10. 1894. 



To the President and Members of the Cmwrntion: 

Herewith tlie Terrilory of Utah, through its Slate Comniia- 
sion, Wgs leave to contribute ita niite relative to soiiiu of tiie 
problems thftt confront thum and other deiiii^ens of llie great arid 
region of the West. 

Utah has been appropiately termed "The Onidlc of American 
Iri'igiitioD," and when the little hand of Mormon pioneers uearly 
fifty years ago took out their firat ditch to water that little patch 
of potatoes, upon which their hope of increase was centei*ed, verily 
they biiildud liettei- than they knew. Undaunted by the sueers aud 
assertions of Bridger, llien supjiosediy the best authority in the 
■whole region, aud who told Brighani Young that he would pay 
liim a ten dollar gold piece for evej-y ear of corn he could raiae in 
Salt Iiake Valley, they persevered to that final ancceas which has 
made them riuh and prosperous, and which auccoss liaa become 
historical. Theirs was the beginning of what snbsepuently led up 
to the more and more scientilic methods of the present; yet history 
would be without value, If its verdict wrested from the Mormons 
the credit of being the beginners of American Irrigation, 

Thus it is, gentlemen, that from this seemingly unimportant 
beginning, we have gone on from good to better, in making use of 
the modest me;ins at our command under a system of co-operation, 
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which has never liad its cofinterpart in modern civilizatiOD. BjJ 
this system, we have married tlie water to the land, for in Utah i 
have bur, few large corporations which simply convey and sell thffi^ 
water to the land owner, but the land owners are iJmofit invariablyl 
the owners of the canaLs by association, ami of the right to th) 
water. 

It is a noteworthy fact that the irrigation system of Uta)t| 
differs in very many reajtects from any of the other states am 
territories. The original settlement of our lauds and the constnio-S 
tion of our canals and ditches were practically simultaneous^ 
Fostcreil and encouraged by the dominant church, the origin^ 
settlers, nearly all members of one faith, wisely adopted smalf 
holdings, though partially from necessity, it is true. As only 
comparatively small areas were at first watertd, this brought about 
a miiltiplioity of small canals taken fmm the natural water 
courses at greatly increased cost for both construction and maiu- 
tainance, while it occasioned the diversion from the streams of at 
least double the amount of water actually used for irrigating. 
That these wasteful methods have been in many eases modified 
under skillful supervision, we are aware, and doulitless more will 
be, and the general system may be said to have worked fairly well 
until within tlie past few years, when the increasing demand for 
water and Irrigible lands has brought about conditions seriously 
endangering vested rights. 

As early as 1888-9, it became manifest that the methods o 
the early years could no longer be profitably carried out. The! 
system that had been so successful in cheaply bringing out the 
running waters on to contiguous land, because it required but little 
more than the labor the farmers themselves could furnish, would 
not apply. The a\'ailable flowing waters had been appropriated 
by and the only addilional waters obtainable from the streams 
must be saved by storage for lands more distant therefrom, 
and moreover, the land laws of the United States ai'e not such as 
can or will secure to capital the necessary safeguards to protect 
their investments, and without large capital the construction work 
is not possible. 
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In varying degree olher states and territories o£ the arid West 
were exj>erienciiig a like coadition of affairs — it early became 
evident that with land laws that were not applicable to conditions, 
undreamed of when such laws were framed, a convention of the 
states aft'ected, to consider these fa^ts and suggest reraedifs, waa 
eminently proper and accordingly the first Irrigation Congress 
known in American history convened at Salt Lake City, Septem- 
ber 15th, 1891. 

The call for this assembl^c was sent out by Governor Arthur 
L. Thomas, whcj, in his speech of welcome to the delegates made 
use of the following most pertinent words. "When the question 
of calling an Irrigation Congress was first discussed, it seemed to 
me there would be a S{)ecial faim&^s in holding it in the Great 
Salt Lake Valley, where, in 1W47, tlie cultivation of the soil by 
irrigation was commenced by the Mormon settlement, and where, 
upon success or failure, depended the life or death of the country 
as a place of human habitation. It waa fitting, tuereforo, in a 
business as well as historic sense, that the first great Congresis held 
by the western [jeople to consider the important subject of irriga- 
tion, should assemble in Salt Lake Valley in Utah. This Congress 
is called for the purpose of hastening the reclamation of the arable 
arid land, so far as passible, and for the jiurpose of petitioning 
Congre.'is to cede to the states and territories the arid lands wilJiin 
their borders, i'or the purpose; first, of reclaiming the same; second, 
in aid of the public schools; and third, for such other public pur- 
po.'iBa as the Legislative Assemblies of the states and territories 
may respectively determine." Fending the call for the Congress, 
one of the first acts of the Governor and the Congressional 
Committee was the appointing of a committee on irrigation 
statistics. It was in the absence of any Territorial Engineer or 
irrigation bure:iu, the nearest approach to an official invcstig-.ition 
that could then be devised. At the outset the members of Ibis 
committee felt that whatever was done must be done in a manner 
much more exhaustive than had ever before been attempted. The 
time was very short and a paucity of money at their disposal. It 
was immediately determined to avail themselves of the very per- 
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feet machinery uf the Monnoii Cluii-cli, ami they at once received 
the cordial co-o]wratioii of the offictsrs of that liody, Tliey then 
aent out a series of queations to Qvory piHisideiit of stakes and 
bishop of wards thmughout the Territoi'v, (il«o to County Assessors 
and Surveyors and eorumittee dol<'gafcL>8 from Utali, also special 
letters were sent tti (jrivatt individuals iiud compartics who were 
owners or had been engaged in the eoiistriuitiou of inijiortant imiials 
and other works iu the Territory, They believed the (armers aud 
owners of ditches could tell us what they owued and used, and in 
this belief were not mistaken. Their investigations showed that 
423,364 acres -of land were cultivated, that 735,226 acres were 
then under irrigation dit«hes, and the total acreage jf irrigable 
lands in the Territory was 2,304,000, aud that iu 1891 there re- 
mained as HU.-ieeptible of irrigation, and for which there was a 
BufEeiency of water, 1,568.744 acres. The iiivesligation further 
shows that of the appropiated waters the average waate was about 
70 per cent. 

It may be well to here state, but as will be more fully set forth 
herein, that tlie recent enabling Act granting statehood to Utah, 
cedes to tlie new state just about one and one-half million acres of 
arable lands for certain special purposes, Tlie title to those lands 
is outright to tlie State, contlitioned only that the income therefrom 
shall be applied strictly as mentioned; ht-nce the treasury of Utah 
or tliuse of its public institutions will be the recipients of all monies 
from public laud sales or leases instead of that of the United States 
as at present. 

The irrigation statistics of Utah as revised by our conimisstua 
are presented to Congress in tabular form and iu a manner that 
requires no detailed explanation. Since thei-e were compiled in 
1891, ijTigatioir has been inaugurated to cover some 300,000 acres, 
in addition to those given, notably the modern aud more .-cieutifi- 
cally constructed works o( the Bear Kiver, Swan Lake aod Beaver 
Lake constructions, so that to-day tliere is in Utah, outside of 
Indian and Government reservation approximately 1,250,000 acres 
of lands sUHCeplible of irrigation and for which, with st)5rage and 
more conservative construction and management, there is a suffi- 
OBney of water. 
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STATISTICS OF 1894.— SUMMARY. 



The total acreage of irrigable lands in Utah outside of 

present reservations, 2,304,000 

The total acreage of irrigable lands in Utah inside of 

present reservations, 1,350,000 

3,654,000 
The total acreage covered by present ditches is 1 ,035, 226 

The total additional acreage susceptible of irrigation and 

for which water can be had is 2,518,774 



UNITED STATES LAND OFFICE RETURNS. 

* 

Salt Lake City, Utah, 1891. 



No. of acres entered under Desert Land Laws, 694,165 

No. of acres on which the final papers have issued, under 

Desert Land Laws, 135,340 

No. of acres entered under the Timber Culture Laws,... 179,118 

No. of acres entered under the Homestead Laws, 1,293,750 

No. of acres on which cash certificates have issued 375,791 

No. of acres entered under all headings, 2,542,836 

Estimated number of acres of surveyed land still subject 

to entry under the public laud laws, 6,91 9,840 

Estimated No. of acres of surveyed land subject to entry, 26,882,853 
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ESTIMATED NUMBER OP ACRES OF LAND IN EACH COUNTY 

SUBJECT TO ENTRY. 



HO. 



COUNTY. 



1 

2 
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4 
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11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 



Beaver 

Box Elder,... 

Cache, 

Davis, 

Kmery, 

Garfeld, 

Iron, 

Juab, 

Kami, 

Millard, 

Morgan, 

Piiitc, 

Rich 

Salt Lake, . . , 

Sanpete, , 

Sevier, 

Summit, , 

T(XXile, 

Uintah, 

Utah, 

Wa'^itch, .., 
Washington, 
Weber, 



1 OLa If 



ACRES SURVEYED. 

I 

1 


ACRES UNSURVBYBD. 


1 

335,160 


1,700,000 


483,316 


1,906,960 


90,740 


95,668 


9,367 


700,000 


448,165 


2,300,000 


214,500 


2,300,000 


582,250 


1,920,000 


707,920 


1,500,000 


377,580 


1,610,000 


1,191,590 


2,500,000 


51,080 


500,000 


220,880 


1 ,380,000 


289,880 


7,000 


2,7CK) 


130,000 


122,680 


860,000 


211,100 


1 ,460,000 


217,500 


1,000,000 


769,220. 


2,r)0(;,ooo 


150,540 


1,644,000 


182,677 


1,000,000 


62,155 


207,000 


188,340 


1,000,000 


8,500 


290,519 



6,919,840 



28,511,147 



The following givns the average annual precipitation at promi- 
nent points, north, east, south and west of Salt Lake City: 



STATION. 



Kelton, 

Ogden, 

Coalville, 

Fort Duchesne, 
Fort Douglas, 
Deep Creek, ..., 



1>URATI0N OF 
OBSKRVATIONS. 



12 yesLVs. 
21 * '' 



AVERAGE ANNUAL 
PRECIPITATION. 



10 
3 
9 
3 



it 



(< 



(( 



(( 



6.10 inches. 
13.46 
13.74 

6.53 '' 
17.41 
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A very recent Act of the United States Congress has airaoged 
for throwing open to public settlement of some 3,000,000 acrea 
from Indian reaervations in the eastern part of Utah. Of this 
3,000,000 acres it is estimated that 45 per cent, or 1,350,000 acres 
can be irrigated; so that the present condition of lands in Utah is 
that there remains some 2,500,000 acres susceptible of irrigation 
over and above those now covered. De<lucting from these the 
lands recently ceded to the State, (1,500,000) and there will remun 
approximately 1,000,000 acres of U. S. Government lands within 
the borders of Utah susceptible of irrigation from present known 



It will thus be seen that the special interest which Utah has 
in the disposition of the public lands within its boundries is but 
small at best, and by comparison with its neighbors sinks into 
insigniiicance, for this reason the commission as a whole will not 
undertake to formulate any special enactments, either National or 
State, though some of the delegates from Utah will present su^es- 
tions on both these lines, and those on the special subject of 
forestry. The Commission cannot but feel that our State require- 
ments are limited by comparison and that the legislation which 
would cover these requirements would be inoperative for other 
states. They will, however, endeavor as briefly as possible to out- 
line what they believe should be the National policy concerning 
the disposition of the public lands and thereby express the unani- 
mous sentiment of the people of Utah as recently evoked. 

The first Congress held in Salt Lake City in 1891, adopted a 
platform favoring the cession of arid lands to the various states. 
The Utah Legislature 1891-2, memorialized Congress, endorsing 
the plaiL 

The Los Angeles Congress, held in September, 1893, adopted 
a platform or address te the public of the Unit«d States, giving 
the views of the Congress concernii^ needed legislation to secure 
the more rapid and successful reclamation of the arid lands; asd it 
also formulated certain principles concerning irrigation law which 
were departures from those now existing. 

To obtain the views of the people of Utah oo all these mooted 
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pointa, an address was sent out tu them, contflining the following 
(lueries, Their verdicb will ^ found in the conclusions herein- 
after giveu, aa well aa the very atcong reiisions that led up t-o them. 

The first Irrigation aoiigi'ofls, held at Salt Lake City, 1891, 
decided that the best results fnr the reekmation of tlie arid lands 
would be secureil by the cession of auch public lands to ttia state, 
and the cont^-ol and sale thereof he exercised by that state. 

5tli. Qupation of Conimiaaioii. Do you favor any change In 
the policy dt^cided n[)ou at the Salt Lake Cougj-esa of 1891 and 
eudorsed by the Legislature of "Utah? If so, in what partleular or 
manner? 

The platform of tlie Irrigation Cougreas held at Los Angeles 
in 1893, favoitjd several departures from exiatiug laws. We sub- 
mit these inrfuiriea in relation tlierelo as (iillows: 

First. The Irrigation Oongreaa declares — "We declare that 
water in natural clianiicla and heds is public jiroperty, and when 
under the law of any state ve^stuil rights have been secured thei"eto, 
such rights, like all other private property, may Ije supervised for 
beneficial purposes, and be condemned for public use, nndta- the 
exercise of the power of eminent domain." 

6th, Do you favor the principle of condemning existing 
water rights? 

The Los Angeles platform de]carea^"We declare that all 
streams rising in one state untl flowing by natural courses through* 
one or more other states, must be conserved and equally divided - 
under Fejiera! authority." 

7th. Do you fiivor the division of the water among appro- ' 
priators by offioei-a of the general gnvcrnmeut luther than local 
officCTs? 

Third. The Ijos Angeles platform declares — "We fevor the 
limitation of the amount of land that may be tiikcn up by the 
settlers, under systems of irrigation, to forty aci-es, and predict that 
in the future it will l)e found desirable to reduce the amount still 
further, and we favor the restriction of the privilege o( taking up 
public lands to citizens of the United States," 



L 



21 

8tb. Does Lhe liiiiitatioii nf lanil filings to forty acree, meet 
your approval? 

When the Salt Lake platform was so unanimously adopted, it 
was very generally supposed hore tn the West, that the more 
favored utateH of the Eiist would say, as a recent writer puts it, 
"Take your worthless arid lauds and get out;" but when the 
matter came to be formally discussed in and out of tlie United 
States Congress, and lin the public press, there suddenly arose an 
opposition. 

Tlie lands, they said, were an inlieritanee of all the people, 
and the National Government had no right to cede them— that 
their great value when reclaimed had been proven, and that it 
would be unjust to deprive thcTjj of the pioceeds of the sales which 
they were fntitkil to, and whieli ihey liavc for so many yeara been 
receiving. Yet the West has never received a tithe oE the vast 
sums which the older atatea have in a thousand and one ways been 
paid. 

Since the IT. S. land office has been estabtiwhed in Utah, some 
six millionK of dollars have been paid into the U. 5. Treasury for 
public lands sold in that territory, How mucli of this has crept 
baek into the treasury of Utah? The great bulk of all land sales 
has iuin-ed in many ways to the older and vastly less needy states. 

So manifestly unequal were these conditions, that over a year 
ago, the then governor of Utah, Ai'thur L. Thomas, prepai-ed a 
most able showing of the amounts the Government has paid out in 
promoting the nation's wolfiu-e. So earef'iiliy drawn are these 
statistics of the jiast anil the eoiielusions as to the future national 
policy, that we here repeat a [XDrtion, since they apply in a vastly 
greater degree to tlie wlioJe of the arid West^ tlian to Utah alone. 
We further believe that the publieation oi these tigiires at tliia 
time and by so appmpriate a body as this Congress, will Ije of 
marked benefit. We quote as follows, leaving out. the detail of 
amounts received by eai:-h stale, by raihvay corporations, etc: . 

"The proposition to cede the lands has evoked considerable 
opposition, principally from tlie |>eopio of the East, Soma '«»»'a 
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very broadly asserted the Government has not the right to cede 
these lands, while others clEiiro that if the right does exist, the 
people of other sections have a i^ommon interest in the lands and 
the proceeds of the sales, and it would be unjust to deprive them 
of it. Others base their opposition on purely selfish gi'ounds. A 
gathering of fanners heid in the state of New York adopted a 
resolution protesting against the cession on the ground that to 
increase the area of tillable land would be injurious to existing 
agricultural interests. A New England paper opi>osed it because 
it would increase the evaporating- surface of the United States by 
one-half, and this it feared would cause New England to become 
as cold as Alaska. 

A reference to the proceedings of the Congress of the Con- 
federation and the laws pas.sed by Congress may serve to show 
how far the claims made lor and against the proposition are justi- 
fied by the facts. 



DONATIONS TO THE ORIGINAL STATES, 

When the colonies declared their independence of Great J 
Britian, the boundaries of many were veiy indefinit*, and the \ 
rights which they succeeded to undetermined. The claim " 
made that the moment that the declaration was given to the world 
they became free, sovereign and independent states, and as such, 
succeeded to all the rights, privileges and immunities ever enjoyed, 
and to all the land ever owned by the Crown within their bound- 
daries. Because of this claim, the extent of the boimdaries was a 
matter of great importance. In the case of Virginia it was vigor- 
ously claimed its western boimdary readied to the Missi8si])pi, and 
in the case of New York and Pennsylvania, far out into the "l»ack 
country," out of which was subset) uently organized the great 
Northwestern Territorj'. 

The disputed boundaries were finally settled, and the title to 
nearly all public lands within the boundaries of the original slatea 



passed to the states respectively. New York at that time received 
over seven million acres of land, Massachusetts retained much of 
her possessions or wil'l lands, in wliat is now known as the State 
of Maine. Within a recunt period public land was sold by 
the State of Pennsylvania and the proceeds cove re<l into the general 
treasury. Thus, at the b^inning these states were magnificiently 
endowed with public lands. Who can measure the extent of the 
benefits riceived by their citizens from this endowment? They 
have indirectly received other substantial benefits from public 
lands. The proceeds of the sales of the lands, amounting to many 
hundreds of millions of dollars were covered into their treasury, 
and used in common with other public funds in making public 
iraprovemenes, in these as well as other states. The appropriation 
for rivers and harbors and other pui'poses will show this very 
clearly. 

The total amount appropriated for rivers and harbors from 
1789 to 1883 was »11 1,299,464.79- 

Of all these millions but »-2,781,OO0 was expended in the vast 
tract of country embracing tlie arid region and the Pacific coast 
stat«s. The same great disparity exists in the appropriations made 
for public buildings and other public improvements. 

The appropriation fbr public buildings from March 4th, 1789 
to June 30th, 1882, were 889,159,795-03. 

Of the miscellaneous appropriations, there is no evidence that 
one dollar was expended west of the Missouri; if so, it was only 
for furniture, etc., and amounted to but very little. 

The amount appropriated to slates and territories for roads 
and canals, 1879 to 1882 was $19,891,943.35. 

Of the miscellaneous, bridge and canal appropriations, all but 
81,275,004.54 were expended east of the Missouri river, excepting 
8120,000 expended in making a survey across the Isthmus of 
Darien and for tlie Nicaraguan canal. 



GRANTS FOR INTERNAL IMPROVEMENTS. 

The first Acts granting lauds in aid of iuternal improvements 
became laws on April 30th, 1802, aud March, 1803. These grants 
were for the purpose of laying out public roadfi leading to the Ohio 
river. Other grauta were made from time io time. From ISoO 
to June 30th, 1892, 1,782,730 acres were granted to aid in the 
construction of wagon rornla. 

On March 2nd, 1827, lauils were glinted to the efciites of 
Illinois and Indiana to aid in the eonsfniction of a canal leading 
from the Wabash river to Lake Krie, ami from the Illinois river 
to Lake Michigan. At the same time a grant of land was made 
to aid in the consfniction of a road leading from Sandusky to 
Columbus. * In 1828, Ohio reeeived a grant in ai<I of the coii.stnic- 
tion of a fanai (Miami) lea<.ling fnim Dayton to Laka Erie, 

The total grant of knda to stales for canal [)urpofle8 from 
1824 to June 20tli, 1892, was 4,421,073 acim 

For river improve merits there were gi-ai.tcd during the .same 
period to three state.'s east of the Missouri river, 1,406,'ilO a^'itis, 

till March 2ud, 1833, the first act was passed granting Lands 
in aid of the construction of a railroad. It was to Ije built in tlie 
state of Illinois. Up to June 30th, 1892, the total grants of laud 
patented in the states for railroad purposes was 37,713,978 acres. 

Of the total granted directly to i-ailway corporations there 
was patented up to June 30, 1892, of surveyed lantis, 19,456.674 
acres. The tota,l acreage for canals, river improveiiients to states ■ 
and to railways directly was therefore 64,7S3,7(il . This dot 
include the railway grauts not yet patented. 



GRANTS FOR SCHOOLS. 



The total amount of the grants of public lands for education 
purposes was to 1873, about 80,000,000 aoi-es. 



SALINE LANDS. 

By tlie Avt ol May iHlh, 1736, siiline springs and lands ad- 
joining witiiiii cerlaiii prtjscribiiil limiLs wore reserved by the National 
Government. The a^ts of aclmitisiun of fourteen of the state-s gave 
these lands to the states. The amounts given to them were 

559,965 acres, 



GRANTS OF SWAMP LANDS. 



The first attempt to obtain from the Government a cc«ioii of 
the swamp lands was made in 1833. Missouri and Illinois asked 
for the lands within their rt'spectivu limits. On March 3rd, 1849, 
Ijoutsiana wa^ granted to aid "in constructing the necessaiy levees 
and drain.s to reclaim the swamps and overflowed .lands therein, 
the whole of those swamps and overflowed lands which may be, 
or are found unfit for enllivation." Ou Septetnl>er 28th, 1850, 
Arkansas was given a similar grant for like purposes. The laflt 
section of the law making the Arkansas grant, provided that the 
benefits of the act .should apply to "each of the other states of the 
Union in which such swarap and ovei-flowed lands, known and 
designated as aforesaid, may be situated," 

Under this law the total number of acres selected by the 
various states up to June 30, 1892 was 80,271,541 acies. 

Of the lands thus selected patents have issued for 57,793,546 



FINANCIAL AID. 



In addition to the vast donations of lauds made for internal 
impnivenienta, education and the reclamation of swamp lands, etc.. 
Congress in 1836 distributed ajnong the states from the surplus in 
the treasm-y, over $42,000,000. 
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7%is gives a total granted in money of 8262,351,152, and of 
acres, 225,615,171. 

Now theso facts and figures show veiy clearly how great has 
been the aid iti luoEiey and land the older states have received. 
They further show that Congress has always exercised the right of 
disposing of the public lands for the public benefit, and in aid of 
private and piiblic enterprises whenever, in its judgment, the 
public interests could be served. 

The swamp lands were granted /or redavwUon. It was urged 
in Congress such a<rtion would bring large areas of worthless land 
under cultivation, and give homes to thousands. The argument 
applies with equal if not greater foi-ce lo the cession of the arid 
lands, and the claim that Congress has no right to cede must give 
way befure the many precedents to the contrary. 

In support of the justice and the public policy of the cession it 
can be urged that the reclamation of fertile and lands will prove 
to be of great j)ublic Ixiuelit, and contribute to the supjwrl of a 
large populatiou. There is but little public land remaining, subject 
to entry, cultivable without irrigation. To get water requires an 
expenditure far beyond the means of the settler. The limit of 
successful settlement in the arid region, by the pioneer methods, la 
about reached. Further settlement will depend ui>on the adoption 
of extensive and costly methods. 

If the antici|>ated benefits were sufficient to justify Congress 
in aiding in the reclamation of swamp lauds, why are not like , 
benefits which will follow the reclamation of rich arid lands,'' 
equally so? 

If it was rigiit and proper to grant an empire of land and ' 
millions of dollars to build a transcontinental line to promote the 
settlement of the West, will it not be equally so to use the proceeds 
of the unjiroductive to increase the area of productive lands of the 
same region? 

The claim that all the people have a common interest in these 
lands is correct. Bub the people of the East have long received 
the benefits of appropriations of public money, much of it derived 
from the sales of public lands, and have in so many ways enjoyed 
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the bounty of the Government, bo much more in proportion to the 
population than the people of the West can ever expect to receive, 
lliat it Is reasonable to suppose that Congress will rise above sec- 
tional prejudices and selRshtiess, and do justiee to tlie enterprising 
and sfi-Uf^ling communities of the West. It will consider the 
hai'dshipa incident to the settlement of these remoter regions of our 
country; that it requires more time, money and labor to establish 
settlements in a region where location must depend ujion the water 
supply, than it does where national conditions are favorable, and 
convenient to railways, rivers, etc. 

Stress is laid upon the great value of the lands to be ceded, 
but with little reaiSOH. If the Government will hereafter give the 
states and territories of the arid region the proceeds of all sales of 
public lands within their borders, the total amount received would 
not equal one-quarter of the value of the school lands alone, given- 
to the states east of the arid region, without con.sidering other 
grants of lauds and money. 

The matter of revenue is worthy of consideration. .So long 
as they belong to the Government, and under the present system 
the great proportion always will, the public lands cannot be taxed. 
This leaves the burden of local government to be borne by settlers 
upon a very limited area. In Utah about four per cent, of the 
whole. 

The scattered settlements of the arid region are surrounded 
by vast areas of moimtain and plain, chiefly valuable for their 
sparse natural forage, and this value is rapidly depreciating, bo- 
cause of unsatisfactory conditions attending their use. Unless 
some way is soon provided to permit stock raisers to acquire title 
to tracts sufficiently large to graze their animals, and thus cause 
them to feel an interest in preserving the forage plants, it is only 
a question of a little time when their chief value will be completely 
destroyed. This would materially affect the food supply, and be 
keenly felt. 

To reclaim more of the arid lands will require considerable 
capital. The natural tlow of the streams isneiu'ly all appropriated, 
and to obtain water in the irrigating season, it will liave to be 
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Btoi-ed in large and costly reaefviiirs in the season when the 
flow is the largest and unused. Canals, running long distances, 
and in many cases, dams and other appurtenances, mnst bo con- 
atnicted before the water can lie s]trea<i ov<t the land. The settler 
is not able to do this. To reclaim the land, he must have aid. 
The Govoniment will not grant it in money and the only practica- 
ble thing to do is to give the lands to be used tor the purposes 
mentioned. Upon such action will ii I timately depend the oomplete 
settlement of the West. 

From the past history of the United States, it is clear that the 
public policy has been to be most liberal in its dealings with the 
several states, and we think that any Cfssinns of lands hereafter'j 
should be as free from Congrt'saional conditions as possible. 

Practically, in the matter of dealing with the sale of thaJ 
public lands heretofore, the Government has been the agent and ■[ 
trustee of the jieojile, and we believe the time has arrivad when 
this agency can be entrustetl to the arid stales for tlie lands within 
their con fines. 

That as to state enactments no general laws can now be well 
framed, the better way would be to leave the matter to be dealfeii 
with by the local Iwgislutnres. They will better understand how toi ] 
act, than others will knovv how to act for them. If the attempt ii 
made in any general act to go into special provisions in regard I 
the means of reclamtition, and the disposing of the lands, it 
lead to complication,s, because of the different situatiouB and local^ 
conditions of the states aud territories. 

We cannot but favorably constme tlie very literal cessions ti 
Utah and the still further grant of one million acres to each of tl 
arid states for reclamation purposes, as showing that in a^ 
these questions, and through the action of irrigation congreaaes^^ 
great progre.ss tia« been made. 

We further believe that each state should also own nnd control 1 
its forest and paetural lands. The very salvation of our irrigablft^ 
supply depends npon the preserving of the foresU at the head j 
waters of our stream.", whether from tire, the axe, or animals; and'-^ 
the grazing lands we certainly cannot afford to have destroyed hy9 
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over-stocking. Make the state the owner of these lauds, so they 
may be sold or lease<l, and all the w^i-anglen and contentions due to 
free range will soun settle themselves, while the state, even with 
an annuul rental of two cents per acre, will find its treasury the 
better otfby many thousands of dollars. 

In the older states, and where the general government has 
long since eeased to own any salable lands, works of vast internal 
improvement are in constant course of conatruction, at the expense 
of the whole pefjple of the United States. 

Why is not the damming and improvement of some of our 
natural lakes to make them servieahle to the public quite as much 
in the line of internal improvement as a levee on the banks of a 
river, or a breakwater at a harbor's mouth? We Iwlieve that the 
Government should, before or after ceding the lands, make such 
surveys as will determine the capacity and elevations of the streams 
and the areas of the lands, which they can be made to irrigate, 
with such other physical data an the requirements of utilization 
dictate. 

The new constitution of the state of Utah will, ao for as 
ownership of water is concerned, probably he framed on a similar 
basis to that tif Colora«io and Wyoming, with such needed changes 
as the operation of those constitutions most naturally surest; but 
we believe that all vested rights that have accrued on any of the 
interstate rivers will be protected, but sincerely hope that tliis 
Congress will give this question all the grave consideration its 
importance demands. 

As Ui the condemnation of vested rights to water, under the 
right of eminent domain, in our sixth question to the people of 
Utoh. The general opinion is that all auch matters are proper for 
the state legislatures to settle. 

Tliey further believe that local legislatures will be found 
more competent to enact iiTigation la WB than Congress, and which 
laws will not only protect vested rights but will give to old and 
new canal companies that protection which is denied them by the 
present land laws. 

The people of Utah are practically unanimous in preferring 
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that all Jivieion*? of water among approprlators should be by local 
officers entirely. 

They also believe that the limiting of land filings to forty 
■ acres ia properly a matter for local state legislation. 

In conclusion we sincerely believe that with united and untir- 
ing effort, there will be results attained by this Congress which 
even if not final will go far to settle all the vexed arid land 
problems of the present. 

MEMBERS OF THE COMMISSION FOR UTAH. 

W. H. RowE, 

Member of the National Executive Committee. 
8. FoRTiEB, Logan. 
L. W. Shuhtliff, Ogden. 
L, HoLBROOK, Provo. 
C. E. Wantland, Salt Lake City. 
C. W. Aldhach, Millard County. 
C. L- Stevenson, Secretary, Salt Lake City. 




THE M0RM01( LAND SYSTEM IN up 



T)it Speech of the Hon, George Q. Cannon as Temporary Chairman 
of the Third National Irrigation Congress. 



Ladles and Genll&nen of the Irrigation Congress: 

I might say truthfiillj that this is sfjmewhat unexpected to 
me. I received notice last night on my arrival after midnight at 
the hotel from the chairman of the National Ciimmittee that it 
waa contemplated to put my name in nomination tm^ a temporary 
chairman of this National Irrigatioa Congress. I almost hoped^ 
and if it had not been for my pride in the territory from which I 
come, that some other name might have been substituted for mine, 
for in the midst of men like these who have gathered here to-day I 
submit that I feel a sense of modesty, and wonid ratlter sit and 
listen than take a prominent part in the proceedings of this con- 
gress. Nevertheless, it is probably dne to TJtali, in view of the 
attitude which she has occupied for the last forty-seven years on 
this great and important question, that she should occupy some 
prominent position in this congres,?. 

Forty-seven years ago I crossed the plains in company with 
companions who were then seeking homes in the Far West. I 
did not occupy so prominent a position iu the community as has 
Ijeeu represented, because I was but a youth 20 years old, but I 
was then, as I am now, deeply interested in the future of this 
Western country. I felt that there was a great future for it, and 
then to me, as with all those who traveled at that time, it was so 
different to all the old conditions under which we lived that it 
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med like a new world. We entered Salt Lake Valley, that is, I 
and the party I accompanied, about eight weeks after the pioneers 
headed by Brighum Youug had entered the valley. That band 
' condsled of 143 men and three womeu. We followed ihem and 
traveled with women and children in considerable number, there 
being some 2,000 all told in the differtent cnmpaniee. 



THE LUXURY Uf POTATOES. 

The pioueti-s had already planted a few iieeds and made some 
attempt at irrigation, buL as they landed the lattei part of July, 
(the 24th it was) it was very dilMcult to do anything except to 
preserve the seed. Tljat seed was very carefully cared for and 
husbanded, and from that seed the seed potatoes (that was ths first 
vegetable introduced into Utah) sprung. But it was not until 
1849 that any of us, unless it was through curiosity, tastetl pota- 
toes. We preserved the seed so carefully that wu did not dare to 
eat potatoes. In 1848, after planting our grains and vegetables, 
. we found that to obtain the food we needed we could not depend upon 
rains, but would have to water the land from the atreatns, and as we 
did not have the scientific friends that we have with us now to do 
it in a scientific manner, we went at it as best we conid, and took 
out wafer by the simplest means in our reach, and we were suc- 
cessful in raising at least a part of a crop. After our grain had 
been sown and our fields looked promising, black crickets came 
down by the millions and devoured our cops. I have seen fields 
of wheat look as promising as they could in the morning, and by 
evening they would be as bare as the palm of a man's hand — 
devdured by these crickets. .^ 

For a time it seemed that everything we had planted would 
be destroyed, and you can well imagine the precariousness of our 
position. California was on our west, 800 miles distant; to the 

was no settlement nearer than the Des Moines river in Iowa, 
and a few settlements perhaps in upper Missouri, so tliat we were 
entirely dependent upon that food which we had brought in our 
wagons. That supply was so limited that we had to deal it out 
with the utmost care. Food was weighed by the ounce and limited 
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to every individual, and no one i«uld eat more than his share of 
the aliowanoe that was divided for the week's supply. 

I was a growing boy tiien, and I had never worked so hard 
as we had to do then, My allowance of food, therefore, was not 
sufficient for my wauls, and T was continually hungry during 
that winter. It seemed to me that I wa-s hungry to the ends of 
toes and fingers. I was an orphan, but I lived with an uncle 
and aunt. My birthday came in raid-winter, and my aunt said to 
me on that day: "George, we will have all we can eat fo-day, as 
it is your birthday. You invite your young friends to come in 
and parlake with ns." Until meal time, I looked forward with 
anticipation of having a good square dinner. I mention this little 
incident because it may be an interesting fact to some to know 
that a {lerson can eat all that is ]H)s<jibIe at one meal and still be 
Iningry. For I ate all I couid, and I was hungry in ten minutes 
afterwards. The atomacli, being contracted by having so small an 
amount of food, the system being starved, it required more than 
one meal to satisfy nature. 



THISTLE TOPS AS FOOD. 

When spring came the thistles began to grow in the neigh 
borhood of our fields. Our oxen were thin, and we could only 
use thetn in plowing until about the middle of the afternoon. 
Then we would go around and gather thistle to[)s for greens. It 
is a fact that the distention of the stomach caused by eating these 
thistles allayed onr hunger, and having milk, which our cows 
began to give freely, we soon grew fat. 

The cricket-s, to which I have alluded to, destroyed a great 
many fields, and it seemed for a while that they would devour 
everything that was plauted. I had no responsibility upon me, 
but I have often since thought of tlie wonderful courage which the 
men who had families depending upon them exhibited under 
these circumstances. I can recall no expre^ions of fear or dis- 
couragement. Every man appeared to feel that he would stay 
there, no matter what the cojisequences might be. But relief came 
to us; and to us who hved in Utah at that time it appeured like a 




direct interposition of Proviileiice to save U3. Sea gulls came by 
hunilreds and tliousaDds, and before the crops were entirely 
destroyed, these gulls devoured the insects, so that our Helds were 
entirely freed from them. Since then, whenever I see a boy 
pointing a gun at ft gull, I feel that I want to knock his gun up. 
The bird has becomi! sacred to me. Since then Salt Lake has 
become tlie habitat of this bird. After these gulls came, 1 have 
gone along our water ditches in the the morning and have seen 
quantities of small piles of crickets which the gulls had eaten and 
vomited u\i. By disgorging themselves in this way, each bird 
must have devoured immense quantities. 

The dryness of the country at that time was something dread- 
ful. It seemed as though the land was dead. This was forcibly 
brought to uiy mind by seeing a grave dug soon after we reached 
the valley. The spot is now one of the moat populous parts of 
Salt Lake City, and is very fertile, but at that time it seemeil a5 
though the ground had not been saturated for ages. One of the 
first ditches that was dug was taken out of the creek near where 
the large Co-operative store now stands, which some of you ladies 
and gentlemen who have visited Salt I^ake may i-emamber. This 
ditch was dug to convey the water to the (brt, in which the peo- 
ple then lived, which was about half a mile distant, and the ground 
was so thirsty that it took two days for it to run that distance. 



THE DTAH OF TO-DAY. 

Great and happy results have followed the system of irrigation. 
I can say to-day that Utah is proud to have the opportunity of 
participating in a congress of this character. We feel that the 
questions to be brought before this congress are of the greatest 
importance, not only to this portion of Amei-ica, but to the entire 
Union, Every man in this entire Republic ought to be interested 
in the questions which will be discussed, I hope, so freely and 
profitably in our congress. It is a matter which affects not only 
the West, but the East, and in fact it may be said to affect 
humanity, and everything should be done in our deliherationa to 
reach united action, so that whateve*r we determine upon will be 



acceptable to ths whole people and to the Congress of the United 
States. I am glad that these deliberations are likely to take a 
wide scope. I woiUd like to see every person take au interest in 
irrigation, whetiier he lives in the arid regions or the heaven- 
watered regions, and I hope every delegate will have the oppor- 
tunity to express himself with the utmost freedom, that we may 
reach not only unity of sentiment, but unity of action. 

We in Utah have proved that the small holdings are the beat 
for the people. Our pioneers when they went into that country, 
arranged in the first place that men at the head of a Ifousehold 
should receive a city lot. The city was divided into blocks of ten 
acres, containing eight lots of one and a quarter acres each. I 
remember applying for a lot and was told that I was not a mar- 
ried man and could not have the land. Outside the city the first 
lots were five-acre lots, later ten-acre lot^, and later twenty-acre 
lots. Mechanics were each expected to draw at least five acres, 
and if their families were large enough, they could draw ten acres. 
It was not a law, but a i*egnlation. These regulations were 
adopted so (hat no man should monopolize land. Every man in 
the coramumty could have a .sufRcieut quantity to enable him to 
raise what he \vanted, but could have no land for siieculatiou. 

The people of Utah have been in dread of a (ax for water. 
They do not think it is necessary. We have proved that water 
can be taken out and be used by the poor man without being 
taxed for it when the people are united and make a proper com- 
bination of eftbrt. We have proved this, and also that large tracts 
of land are not necessary for the public good. In saying this I 
express the feeling of the people of Utah. But our conditions 
differ in many respects from those surrounding the people of 
California, Colorado, Arizona, and other parts of the arid regions. 
I do not wish, therefore, in making these i-eniarks to be understood 
that we oppose the construction of large canals or other measures 
which may be deemed necessary in onr neighboring states and terri- 
tories. I only wish to say that we have proved that our system 
of taking out water by the co-operation of farmers who are 
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ipiGATED UTjlH AND M\ NEEDS. 



A Paper SubmiUfd to the Jrrirjatioji Congreiis at Denver, September 
1894, by Profeaaoi- Fortkr nf iJie L'lali Agfku/turat College. 



EXISTING CONDITIONS. 

On the 2'llli of July of each year we celebrale in Utah 
"Pioneer Day," We deem it a pleasure, an well as a duty, to 
perpetuate the ilav mi which the fii-st attempt was made to reclaim 
by ciiltivalioii uiid irrigation the western desert. From 1847 to 
the present our roiin^eoiie ptoneom and their descendants have 
never iowt faith in the unlitnited possibilities of the union o£ the 
soil and water of this western country. 

While onr sister to the west has been occupied in drilling and 
l>lasting for the gold and silver which ai-e .stored up in her moun- 
tains, the }>ei)ple of Utah have !«*» dilrjfently cultivating Ihe soil. 
As a result we have our ton thousand pleasant country homes, sur- 
rounded by well tilled fields and tilled with a happy, prosperous 
and coDtented people. But where, we ask, are the ?tiOO,000,000 
the products of the mines of Nevada? I s^ contented, because. 
notwilh.staiiding the wave of depression which has swept over the 
Union, the Utah farmer, with a wheat bin piJetl high in the 
granai-y, Jerseys grazing in the lucerne patch, vegiitables and fruit 
in abnndanee in the ganlen, owning his fai'm, and a share in the 
creek which flows from the adjacent niounlain, this man, we claim, 
can well affurd to be contented. While this great wave of depres- 
sion has wrecked many a miner, mechanic and merchant, it haa 
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but shown till! Utah irrigator upon what stable fouinlations lie has 
builded. 

In our irrigation development wo have followed customs, 
rather than any code of laws, and, although burdened with much 
that retards our progress, it is not without its advantages. The 
occupied lands are in smaU holdingg. The desire o£ most men to 
possess large areas of land was controlled by ecclesiastical counsel 
and authority. In the fifties and sixties au old bachelor received 
only ten acres, a married man of ainall family twenty or thirty 
acres, while a man with four or five grown-up sons received forty 
or sixty acres. Hence we find that the avei-age size of the culti- 
vated farms in Utah to-day is less than thirty acres. 

Another promins'ut feature of our system consists in the fact 
that the ownei-s of the cultivated lands ai-e also the owners of the 
available waters. We fear monopolies in water as we do rattle- 
snakes. As a consequence there are only one or two corpoi'atious 
in the whole Territory which conveys and rents water. 

When an uiidcrtaking was too great for an individual to com- 
plete, an association was formed to do the work, and the existence 
of himch'eds of small creeks from which water could be easily and 
cheaply diverted, made the effort of such associations eminently 
fiucceseful. Had the tOfMgi-aphy of the country been different, 
requiring large high-line canals twenty and thirty miles long, it is 
doubtful if the same methods would have proved practicable. As 
it is we rejoice in the fact that each farmer owns, and to a lai^e 
extent controls his water right. We believe that generations yd 
unborn will thank tite first settlers of Utah for this priceless heritdge. 

There are, however; thorns among the roses, and we find that 
the co-operative efforts of the people were imperfectly directed and 
applied. The large number of badly constructed ditches, and the 
consequent waste of water, bear testimony to the truth of this 
statement. 

In the matter of water rights the complications are increas- 
ing so rapidly that no one knows just whei-e to begin t« unravel 
the tangle. Incredulous as it may ap|>ear to our Colorado friondu, 
this side of the ridge have actually tried to apportion 
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water in accordance with the Golden Rule. We temper with 
mercy the apparent harshness of the law of prior appropiistion. 
"We built our ditches in the fifties," say the older settlers "while 
you did not complete yoiire till the sixties, but we are willing to 

stand on the same footing with you as r^arda priority of lights," 
To define Uffolly all claims to wata- at small cost to the owners, 
to apportion justly Ike water so defined, and to conserve the water 
supply, are the great questions which now confront us. 

STORAGE RESERVOIBS. 

As r(^;arda the conservation of the water supply we ore enter- 
ing upon a period of reservoir building. We thiuk no State or 
Territory in the west has the natural facilities for the storage of 
water which Utah possesses. A mountain valley traversed by a 
creek or river and terminating in the almost vertical walls of u 
rugged canyon, is the rule rather than the exception throughout 
the general configuration. Several important sites have already 
been surveyed and their construction assured. Less than a month 
ago the writer made a siu-vey of one whose height would be 120 
feet, cai»acily 3,000,000,000 U. S. gallons, and total cost only 
S65,000, or at the rate of 812 per acre for the land watered. 

The existing irrigation reservoirs, and those that will be built 
in the future, may be classified as follows: 

1. The utilization of natural lakes. 

2. The impounding of the waters from mountain streams in 
mountain valleys by means of high masonry walla built across 
narrow gorges. 

3. The building of low earthen embankments near the 
foothills in order that the seefiage and dincharge from the water 
thus stored may irrigate the adjacent lands. 

4. The constLTiction by individual farmers of small distri- 
buting reservoirs to retain the flow of an irrigating stieam over 
night, and thus dispense with tlie necessity of night irrigation, 
and to store enough water to irrigate particular crops between the 
times alloted by the canal companies for such waterings. 



The writer has also suggested to communities iavorably 
located another method of storing in-igating waters, namely, by 
forming ice of the waters on the higher table lands and valleys 
during the winter months and allowing it to melt by degrees dur- 
ing the following irrigating period, W(^ have a large number of 
valleys snd depressions, from 8,000 to 11,000 feet high, on which 
water conld be cheaply pipwl or fiumed, and where the teraperatnre 
during the winter months ranges from 10 to 40 degrees Fahr. 
The only cost would consist in conveying the water through a 
flume or pipe, and in the labor of a man to distribute it in thin 
sheets over the side. The one question yet to be solved to insure 
its Buccees is the time required to raeh ice so formed. A trial on 
a small scale is necessary to determine this fact. 

Many of our irrigators do not like to put money into reser- 
voir schemes on account of the risk incurred in not being able to 
divert from the natural channel the water which has been allowed 
to flow into ifc from the reservoir higher up the stream. We are 
much in need of practical legislation to cover this point. To the . 
hydraulic engineer the settlement of this qne.stion seems a simple 
one, merely reqiiiring proper measuring devices in both the stream 
and canal at the [>oints of inflow and diversion. The apportioning 
of the stored water could best be done under the direction of a 
State engineer. 

In this connection Utah needs to protect her citizens by care- 
fully prepared enactments again.st Johnstown disasters. There is 
no law on dam and reservoir supervision in any of the western 
states worth imitating. We must look to the i-ecent enactments 
of Rhode Island and Connecticut for the best laws on this subject. 
The plans and specifications of all new structure should be ap- 
proved by a competent commission, and the construction of all 
new dams, and the stability of all existing ones, should be made 
more secure by a periodical inspection by members of this board, 
in which sufficient authority should be vested to order the npces- 
I Bary repairs. 



THE ADJUDICATION OF WATER RIGHTS. 

The number of irrigiitors in Utali possessing an nutlispuUd 
legal claim to water may be counted by the dozens, ■while the 
claims remaining inisettled run up into tlie thousands. 

There was a law ou our statutes giving tlie Belw-tmen of each 
county the power to decide disputes, but this law has become in- 
operative, and for many years past the only practical means of 
sottling disputed title to water right has been through tlie district 
courts. The large majority of the farmers of this Territory are 
opposed to this means of acquiring titles to water rights for the 
following reasons: 

First, it is too costly. To be obliged to set in motion all the 
machinery of the district courts in order to determine how much 
water flows in a particular stream, how much land it irrigates, and 
the legal owners of that water, is much worse than licing obliged 
to hoist a ten-ton derrick in order to raiw a sack of potatoes. 

A recent irrigation case cost the litigants S13,000, and all 
parties to the suit are agreed that it is not settled properly, and 
will in the course of time have to be fought over again. If the 
money spent in litigation were devoted to the building of reser- 
voirs the Jiappiness and prosperity of our commonwealih woidd be 
much increased. The pre^^ent system is costly, owing to the lai^ 
fees to be paid to lawyers, the expenses incident npon all court 
proceedings, and the Jat^ amount of time and money expended in 
bringing farmers sometimes long distances to await their turn to 
testify. 

Second, it requires too much time, With our crowded 
dockets it would require about a hundred years to adjudicate alt 
the claims to water rights. A suit that is begun in 1894 will 
have a referee appointed in 1895, testimony taken in 1896. and a 
decree issued in 1397. Although this last ia a little uncertain. 

Third, the decrees are unsatisfactory. A perusal of thu testi- 
mony in the water cases of the west would reveal the fact that 
men will esa^erate, even under oath, and the present system in 
which attorneys, instead of a referee or judge, question the witness, 
seems to encourage tiiis evil. It ia a fact too that the decrees are 
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based almost wholly on aiicli testimony. Fiu' too little importance 
is placed upon the collection of physical data by disinterested 
parties. Yet tlie most essential portion of the evidence upon which 
to base a decree consists in the volume of water diverted and the , 
uae which it Bubservee. It is true tLat parties to a suit caU in 
surveyors, and measure the water, but the surveyor may know aa, 
tittle about measuring water as our pi-esident knoH's of the 
phmet Mars, and hia employer may use every device known to 
man to make a good showing for his side of the case. The other 
party or parties to the suit may do likewise, and so the testimony 
of not only the farmers, but of surveyors and engineera differ bo 
widely aw tuTLie not only valueless but misleading, 

Dnring the past few years my duties have led me to measure 
a laj^e number ot irrigating ditches and canals in Utah, and of 
the few for which decrees have been granted by the district courts, 
some carry as their maximum discharge lees than one-half the 
volume which the courts have awarded them. 

By a decree rendered in Wyoming by this court a ditch 
watering nine acres of land was given a flow of six second-feet, 
one watering 200 acres, twenty second-feet, while a third watered 
2,000 acres received only five second-feet, 

Tiie maximum carrying capacities of sixty-five ditches in 
district No. 23 in Colorado represented a combined flow of less 
than 700 second-feet, yet the courts had decreed to those sixty-five 
ditches a total volume of over 2,000 second-feet. 



DETERMINING THE VOLUME OF WATER DIVERTED AND THE USE 

WHICH IT SUBSERVES. 

In all of the forgoing there is no reflection uiwn the judi- 
ciary of this land. We simply assert and maiutaiu that our courts 
as they now exist are not well fitted to decide water cases. They 
should be reserved as courts of appeal. 

In accordance with our law of prior appropriation and 
supreme court decisions but three things are required to establish 
a claim to water for irrigation, namely, the date of appropriation, 
the amounts diverted at different periods, and the area of land 
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irrigated. Now, if this be true, it is evident that the most essential 
part of the facta to be determined must come through the hydraulic 
engineer and land surveyor. That no partiality be sliown siieh 
men should be in the employ of the state. When all of the 
iirigated lauds of each individual owner on a particular watershed 
are accurately represented on a map sufficiently large to be Intel- 
ligible, and when the courses and varying volnmes of al! the 
natural streams and canals are represented thereon, it is a compai'a- 
tively aimjile matter to call in sufBcicnt testimony to determine 
the date of appropriation, when first used, its amount, and tlie 
changes that have been subsequently made. 

Sevei-al years ago the Colorado Legislature passed a law i-e- 
(juiring owners "to construct and maintain a measuring wiev or 
other, device" near the headgate of each ditch, Wyoming has 
subsequently adopted the same provision. At the last session of 
the Utah Legislature we tried to introduce this much and a good 
deal more, but failed in ail. There is a crying need with us 
to-day for accumte statistics in regard to the volumes of water 
carried by the variona creeks, ditches and canals. The volumes 
vary so much that one measurement during the summer season 
would prove of little benefit. 80 we not only asked that measur- 
ing devices be erected and maintained, but that each private owner 
or company should, through their watermasters, observe, record, 
and transmit weekly a statement giving the exact guage reading of 
the water in each measuring bos. The central office was chained 
with the rating of each measuring box and the calculation of all 
discharges. Had this been done we would have had now about 
50,000 water measurements as the result of one season's operatioa. 

A CHEAP AND EFFICIENT WATER COUBT. 

When all of the facts pertaining to both the lands and waters 
of a' certain watershed are collected, mapped and tabulated, wc 
should, I think; seek a cheaper court in which to take testimony 
anil render decisions than our district court has proved to be- 
Better to hold court under a tent in some wheat field adjacent to 
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the water rights to be settled than to bring whole eornmunilie 
distant cities to await thetr turo to testify. 

For six hundred years the Valeiician irrigators of Spain have 
settled their water questions with Httle or no expense through the 
peasant conrta which held weekly meetings in the cathedral 
squares: Wyoming, in creating her Board of Control, but imitated 
the wise legislature of the ancient Moors, who mtroduecd this kind 
of water court into Spain. 

In so far as we in Utah understand our wants it is sometliing 
like this tliat we need. We would go a step farther than the 
French or Spaniards, and instead of appointing a water eonrt for 
each community we would appoint a geueral one for the whole 
state, Wyoming has perhaps gone to the other extreme in the 
selection of the five members constituting her Board of Control, in 
that the profession of law is not represented. We think this is a 
mistake. The duties to be performotl by such a board are varied 
and require a diversity of talent and technical knowledge not to be 
found among the members of any one profession. 

The principal duties of the Board for the first five yearsid 
would consist in examining, surveying and mapping the landffl 
actually irrigated, and the areas that might be reclaime<i, and in J 
examining, measuring and apportioning tlie water supply. ThiB ! 
work to be well done requires the services of one well posted in ' 
both the theory and practice of hydraulic engineering. Besides these 
general subjects there are a number of minor imes equally impor- 
tant, as the storage and conservation of water, providing for pro|>er 
drainage, a determination of rainfall, snowfall, absorption, seepage, 
underflow and the like, all of which require a knowledge of the 
science of hydraulics. 

Again, in the adjudication of water rights, and in the ordinary 
transactions of the Board, questions of law would continually arise 
which could be properly settled only by one learned in the law. 

The Boaixl would also be charged with the supervision, con- 
trol and diversion of all the waters of the stale. Officers com])e- 
tent to perform this task -need to possess above all things a thoi-ongh 
knowledge of the practical side of irrigation, and of (he needs and 



custotDB of the people. They should also be men ot executive 
ability, with a sufficient knowledge of water to be able to properly 

control and divide. 

This, then, iu outline, is the kind of a board or commission 
which we desire to see established in Utah. It matters little what 
we call it; everything depends upon the men composing it. 

The State of Wyoming ia to be congratulated in being the 
fii-st American commonwealth to introduce this system which 
antetlatea in antiquity to the Justinian code. That this new court is 
efficient is evidenced by the fact that in less than two years after 
its establishment 947 claims to water riglits were adjudicated, 
with only six appeals, and at little cost to the owner. 

As a further evidence of the confidence which the people of 
Wyoming have in the decisions of this particulaj court, tlie super- 
intendent of division No. 1, in the report of 1892, gravely inquires 
if a way could not be devised to annul the decisions of the district 
courts and have them re- adjudicated by the Board of Control, 
"The existing decrees," he says, "appear to have no particular basis 
for the amounts decreed, except that each claimant was allowed all 
tliat he claimed, regardless of what effect it migiit have on otlier 
rights." 



LESSENING THE NUMBER OF StlPERVISING OFFICERS. 

Colorado has sixty-eight irrigation districts, supposed to be 
controlled by as many water commissioners, six grand divisions 
over each of which a superintendent of irrigation is placed, AU 
these officers receive five dollars per day while on duty, Wyom- 
ing has followed suit with something like forty districts and four 
divisions, and pays each ofBcer ten dollars for every day he works. 

In Utah we have been practicing irrigation for nearly fifty 
years, with fairly good success, as most of you know, with only our 
waterniasters and occasionally the ecmnty selectmen to aid us. 
Now, we have been studying this matter and have concluded that 
we shall not be burdened with a host of district water commis- 
sioners on pay, if we can get along well without them. From the 



feeling at present existing among us we shall, in all probabili^, 
bJIow each district, corporation, or community to appoint its own 
water" divider, just as we have done in years past. If we do not 
succeed it would be an easy matter to extend the syatem to the 
smaller subdi virion. 

Our conditions differ materially from those of the adjacent 
States, in that we have a smaller number of large canals, and a 
larger number of small creeks. In one small county having a 
population of a trifle over two thousand there are twenty private 
or individual ditches, and twenty-eight corporate and company 
ditches, taking water from t«n creeks and one river, and irrigating 
in all about 6,000 acres. Now, a wise provision in our laws gives 
US the privilege of measuring water "by the fractional parts of the 
whole source of supply." In the county in question, the moat of 
the ditches have their sources in a mountain creek, and if A owns 
one-fourth, B one-third, and C the balance, the apportionment, 
after proper measuring wiera have been constructed and tlie rights of 
each claimant legally defined, is easily done. For these reasons and 
others that might be named we believe that Utah can, for a time 
at least, di-npense with irrigation districts similar to those in Colo- 
rado and Wyoming. 



LAEOE STATE DIVISIONS A NECESSITY. 

If, however, we decide not to create these smaller divisions wd'l 
must make all the more of the larger divisions and impose more>l 
varied duties upon the commissioners or superintendents who are. ' 
elected or appointed over each. As members of the state Board, 
composed say of five superintendents of divisions, a state engineer, 
and a secretary well versed in irrigation law, their duties would be 
not only to assist the Board in the settling of water rights, but 
each superintendent, aided by the state engineer, would have to 
regulate the appropriation, diversion and distribution of all the 
waters in his division. 

By maintaining an efBcient engineer's office, and by the intro- 
duction of a good system of keeping a continuous record of the 
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flow of water in all the water courses, and of having the measurt- 
ments ready at the office of the secretary of the Board to be 
forwarded by wire or letter upon a receipt of the order, it is 
believed that five men will regulate the waters of a state better 
than fifty water commissioners under the old-fashioned haphazard 
system. 
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PROFITS FROM IRpATIOIl IN UTAH, 



An Address lo the Kansae State Iii-iifation Convenlion held at 
Hutchinson, November- 23-24, 1894, by C. L. Sievenaon, 

In-igation Engineer of Salt Lake CUy. 



The theme assigned me by which to show what are and what 
may be the profits due to irrigation in the Territorj' of Utah, is 
one so replete with facts of demoiiatration that it is difficult to 
make selections. There is, however, a quotation fi-om English 
literature, which trite as it may be, enables me to start with it as 
an appropriate text. 

"And he gave as his opinion, that whoever could make two 
ears of com, or two blades of grass to grow upon a spot uf ground 
where only oue grew before, would deserve better of mankind and 
do more essential service to bis country than the whale race of 
politicians put together."* 

When the great satirist, Dean Swift, wrote these few words, 
he little thought how completely they defined the value of man's 
efforts in irrigation, and the Brobdingnagian philosopher wlien he 
gave utterance to them, exprcKsed in a nut shell the reason why 
the profits from agriculture in many instances have been phenom- 
ena] in Utah. 

And yet these results are not due to the reason that the Utah 
agriculturalist is a good farmer, for as a matter of fact he is, on 
the average, just the opposite, and yet, with all his careless, shift- 
less ways, his returns from a given quantity of irrigated land are 
double those of hia hard-working, care-t&king prototype of the 
northern and eastern states. 

*T>rt II, Cbapter VII, Voyage Id BrobdlnguaB-— Snill, 
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When the farmer becomes his own rain maker he can, of] 

course, with reasonable skill, always insure a crop, but as there a 
_ are farmers and farmers, so also are there irrigators and irriga- I 
tioniata, and It is the latter, who, all other things being equal, I 
secures the best and most profitable result.^. While the climate j 
and soil of Utah are among the beat, it is nevertheless the fact 4 
that the application of moisture at the proper period is the main J 
factor in the securing of big cro[is of the best quality, hence beat I 
prices for all raised. While the av&-age of crops grown by irriga- I 
tion in Utah is perhaps hut little more than that on like irrigated 1 
lands in the adjacent territories, there are so many instances irf I 
what can and has been done to exceed the average, that we may [ 
at once go into statistics to show profits had from given areas. 

In 1889 the American Agriculturalist offered a prize of %500 j 
to the farmer raising the largest crop of wheat to the acre in any \ 
part of the United States. This prize was secured by William 
Gibby of Salt Lake City, who raised i,806 pounds of clean wheat, 
or 80.1 bushels from an accurately surveyed acre of ground. The 
crop came up in the middle of February, 1889, and received no 
attention until April )Oth, when it was rolled once. No other 
care was given it initll harvest time and the prize acre received no 
different treatment than the general wheat crop on the farm, the 
entire yield of which averaged 70 bushels to the acre. Five pecks 
of seed were sown to the acre. In this connection it may be well 
to cite that there are numerous small farms throughout the Terri- 
toiy where the wheat crop averages 60 bushels per acre year after 
year. 

In 1890 the average crop of wheat in Utah was 23.2 hushela 
per acre, and in 1891 the Agricultural College reporta it aa 29 
bushels. The price in Utah averages rarely less than 60 cents per 
bushel, with a constant home demand; exports, except for the 
very superior flour from Utah grain, being only nominal. 

During the season of 1890-1891, the statistical returns made 
to the first National Irrigation Congress held at Salt Lake City, 
showed that crops were raised by irrigation on 396,000 acres, say 
about three-fourths of one per cent. About 85 per cent, of the 
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cultivated areas required irrigation, tlie remaining 15 per cent, 
being "dry farmed." 

The average size of the portions of farms under cultivation 
was 40 acres. The average first cost of the water right ia 310.65 
per acre, and the average first cost of preparing the aoil for culti- 
vation, in chiding the purchase price of land ia $16.10 per acre. 
The average present value of the irrigated land of the Territory, 
including improvements, etc., is reported at 884.25 per acre, show- 
ing au apparent profit, less cost of improvements, of $67.60 per 
acre. 

The average of the estimated value placed by the farmer upon 
tJiis water right is $26,84; this is the price which the water righfB, 
wherever transferable without the land, have usually brought or 
would probably bring in the various localities, the value of these 
rights being dependent largely npon the probabilities of the owner 
receiving the amount of water cltumed. 

A TYPICAL CASE. 

The following statement, httsed on actual experience, and 
made by one of the most intelligent farmers in Utah, shows the 
prime cost of settlement ; what he has done and what may be done 
with a typical farm of 40 acres, well irrigated land and properly 
handled : 



First cost 40 acres of land snd wilter right, 840 per acre fl.GOO.OO 

One mileof lence, (* wire) , . 1*0.00 

Dnelliiig house, complete, , GOO.OO 

Stable, barn and abeds, 260.00 

Clearing, plowing and harrowing 4(1 aorfiB, 160.00 

100 shade trees, , . . . lE.OO 

200 fruit trees, 80.00 

10 acres planted lo aUalla .lud seed, BO.OO 

20 acres wheat and seed '. 80,00 

4 acres of potfitoea, seed and ptuiiting, 20.00 

5 acres of oats, 10.00 

Wtttetrental, 80.00 

Total, . $2,955 00 



FIRST VK*Il S RRTUHN8, HARVKSTBO. 

800 bushels of wheat, 60 cents per buBbel, • UO.OO 

1,200 bustiels ol potatoes, GO cents per bushel, 600.00 

2E0 bushels ol oats, «I 00 per bushel, 260.00 

ID acres ol alfalfa and seed r)^ retorn) 160.00 

Total, fl,*SO.O0 

The above showa a net earning of 50 per cent., or one-balf 
the total amount invested, for the first year's work. 

The two blades of increase here given are sufficiently assuring 
as to good farming results, but the following verifie<l reports 
reooitly made to the Salt Lake Chamber of Commerce show tliat 
even the two blades may be multiplied by those skilled in irriga- 
tinm. I cite two counties as taken from official sources, they being 
the latest from which returns are available. 



UTAH CODNTT — 1893. 



Culti 



rage yield Highest yieli 



.11,000 
. 8,125 
. fl,2*0 
. 5,160 
. 2,200 



Wheat 

Bute; 

Oats 

Eye 

Sugar 

Orchard and Tinejard . 

Potatoes 3,000 300 bu. 8*0 bu. .30 per bu. 

Borghum 660 

Backwhent 600 

Flax 330 

Qarden 2,100 

Alfalfa 23,790 4 tons. 10 tons, S.OOperton. 

Tamesnii wild gm-aes. . 16,600 3 " 3}i " 7.00 " 

Totest and Park 3,000 

Nearly all of the products are consumed within the Territory 
with the exception of barley, rye, potatoes and alfalfa. TheSe find 
ready sale in the Eastern market, a higher price being paid for the 
barley and rye than for the Eastern prairie product. 

With more intensive farming let us record Davis County, in 
the viranity of the town of Bountiful, but which more properly 
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i A maa huviiig a wife aad five: ciiilitreu repurU bciug able lo 
make a comfortable living from un aero uud a quartei' of land at 
Bountiful. 

Joseph T. Mabey givts the following statement of products 
per acre: 

Curots 1,600 1)11, @ t .aa # 880.00 

T»hle Beeta 1,200 " " .iS 300.00 

Onions 860 " " .75 637.E0 

Foutoea 600 " " .35 318.00 

Downing Gooaeberrlea 800 " " 2.50 2,000.00 

Rieliard E. Egaii has produced strawberries that yieldeil him 
^600 to the acre. A. L. Buckland, Bountiful, has realized $1,500 
per afire, one year, from his strawberry patch. 

E. P. Ellison at Laytonj in the noi-tlicrn jmrt uf the county, 
gives the following averages: 

Wheat, dry farms, 22)4 bu. per acre, overage price, 65c, per bn. 
Wheat, irrigated, 60 bu. per acre. 

Barlej, dry farms, 26 to 30 bu. per sere, average price, 6ac. per 100 lbs. 
Barley, Irrigated, 60 to 70 bn. per acre. 
Oata, irrigatecl, 60 to TO bu. per acre. 
Lucem, best crop, 7 tons per acre, $4.60 per lou. 

These figures represent averages, but authentic reports shoW' \ 
110 bushels of oats and 100 bushels of barley per acre. 

The practice of irrigation as given by the farmers of Davis I 
County, or by President Woodruff on his twenty -acre patch in Salt ] 
Lake Valley, show that as a rule, the average Utah farmer 
firstly uses too much water, secondly, he does not vary properly 
the quantity of wat«r to suit the different character of his crops, 
and thirdly, he rarely keeps up that degree of surface tilth that, 
while admitting the atmosphere, best retains the moisture by les- 
sening the evaporation. All these things he ia gradually learning, 
and a few years hence, the same amount of water will fully irri- 
gate double tlie amount of land. 

As a topic gennain to the raising of crops by irrigation, the 
amount of water upplied to the soil to mature an average crop In. 



Utah, will, I believe, be of general interest; tbis amount being 
usually known uuder tbe term of 



' OF WATER. 



The "duty of water" signifies the area of land upon which a 
detiuite volume of water, applied during a given period, will suc- 
cessfully raise crops. Thus the average duty iu Utah of one cubic 
foot per second during a period of one hundred days — one hundred 



Tlie following table, published by Professor Fortier, of the 
Utah Experimental Station, shows the varioiia depths of water ap- 
plied to the land in producing the crops mentioned; the duty being 
calculated on the general basis of one hundred days. The crops 
were raised in Weber and Box Elder Counties: 



No-oi 


Kind of Crop. 


DeplhofWaler. 


per Sec-n. 


produce 


TMt 


Ini. 1 Feet. 


per Acre. 
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atrawberriM 


1 






i 


7M to™, " 


1 

I 


B"l*y 

Corn. , 


SSK bushel.. 

30 


.0 


Feacb Orchard .^ 











In Utah gflnendly, the units of measure are the cubic foot, the 
gallon of the miner's inch. To show the relation which the differ- 
ent units and measure bear to each other, the following irrigation 
flow tables are for the first time herewith published, as It is be- 
lieved they will Iw of value to all irrigation iats: 




ADDRESS BY THOMAS R- CUTLKR, 

OJ the Utah Sugar Company, of Lehi, Uiah, to the Third NtUional 
Irrigation Congress. 

September, 1894. 
3Ir. Clinirman, Ladies and Gentlemen : 

The fact that the United States semis abroad for sugar, an- 
nnally, for home consumption, more than one hundred millions of 
dollars, has come to attract the attention of the American people, 
which consumption, amounting to an average of seventy-two , 
pounds per head of the sevent)' millions of people, coni|)nted, 
means more than five billion poimds consumed in this country 
each year, which is constantly increaatng. In. fact, we are greater 
cousnmers than any other nation on the face of the globe. Of this 
linornioLS amount we are producing but about one-tenth, in cane 
and beet sugars, and this in a country that nature has particularly 
(indowed with all the elements necessary for the comjJete success 
of the industry, under wise and beneficial legislation. 

While this congress is dealing with the question of irrigation 
with tlie view of opening up the arid lands of the sections of this 
country, we are even now confronted with the question of obtain- 
ing a ]>rofitnble market fur our surplus protlucts, as since many of 
our industries have been striolten djwii, we are obliged lo carry 
such products enormous distances to £nd a market, the freights 
on which cut duwn the prices so that the farmei" cannot live and 
keep out of debt without the most rigid economy. We all realize 
the necessity of establishing manufactures to work up our raw 
materials and give employment to thousands of idle labor, and 
endeavor to find a market for our producis at home. There is uo 
single industry that offers itself to our notice more prominently for 



the arid regions than that of beet sugar; and with this v'lev I 
have endeavored to give a brief filalement of what Utali is accom- 
plishing in this regai-d. 

When about four yeara ago a few Utah men formed a com- 
pany and proceeded to l>nild a factoiy to manufacture sugar from 
irrigated Ijeeta, tlie idea prevailed that artificial irrigation would 
never produce sugar, and we were assailed ou all sides with proph- 
ecies that we woidd fail in our purpose; but the company un- 
dauntedly proceeded with the work, and built and et^uipiwd a 
factory having a capacity to use three hundred and fifty tons of 
beets per day of twenty-four hours during the sugar season, at a 
cost of over half a million dollars; and also bought land that cost 
119 more than one hundred thousand dollars, and all the necessary 
agricultural implements of which many had never been seen in 
this country, at a very heavy outlay; fully realizing that it would 
, be necessary to educate tlie fafmer by first making a success of 
the raising of the beets ourselves, as we were perfectly aware tbat 
it would requii'e the most intensive cultivation, and uidess we set 
the example he would be very apt to become dlBCouroged, 

We have been in operation three seasons, and have made each 
season the following number of pounds of granulated sugar: 

The season of 1891, one million one hundred thousand pounds. 
" " " 1892, one million five hundred thousand pounds. 
" " " 1893, four million two hundred thousand pounds; 
and this present season, which will commence in a few days, we 
shall work thirty thousand tons of beets and probably make there- 
from, five million pounds of sugar. 

Cutting off the sending abroad for this season alone of three 
hundred thousand dollars, Utah pays annually for sugar upwards 
of one million, and Colorado two millions of dollars. 

The sugar beet must not be confounded with the ordinary 
garden or iield beet, We import the seed direct from France and 
Germany where it is grown to a high state of perfection. And in 
fact, I know of one French gentleman who has devoted his whole 
e to the perfection of the beet seeds. The typical beet when ripe 
ligha about two pounds; is elongated in appearance, and its 
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nature causes it to go down in the soil in seariili of moiatni-e, the 
head or crown, not being permitted to grow aliovc the soil, It ta u 
hardy plant, requiring less moisture than any cither vegetable. 
L We sow the seinl in April and May, and harvest the bei'ta in Seji- 
I teml>er and October. There is no difficulty in obtaining fifteen 
F tons- to the aero where the land is in gooti condition, and tho 
1 necessary work put on the crop, and there is no crop that will 
, insure aa many dollars to the acre. Such crops will solve the 
* problem of how to make small farms ytay, therefore, making 
I fliB irrigation system a more economical one, and quadrupling the 
[ ability of such water to support a dense population. 

The cost of the entire prixlitction, IncUidingthe seed and de- 
livering to the factory, is about $36.00 per aiTe, and as we have 
paid an average of $5.00 per ton for beets, the farmer can make 
an excellent profit. Many of our farmers last year raised as high 
as twenty to twenty-five tons per acre; but there are always some 
who make partial failures, generally througii their lack of system 
and perseverance, and their untidy methnds of doing their work. 
But I contend, that when rmr education is further ailvanced, there 
will he no ueceasity for failures under the irrigation system. 
There are other beet factories where farmers have to depend more 
or less upon the rains iu a dry season to bring up their seed, but 
in this case we always have that question at our command. 

To work a crop of 30,000 tons of beets requires about 6,000 
tons of coal, 2,000 Ions of lime rock, 100,000 sugar bags, and large 
quantities of other supplies, many of which are of a local character. 
And I again repeat that there is no other industry that will em- 
ploy such an equal amount of diver^iiied labor and material as the 
beet sugar industrr. 

I am repeatedly asked if smaller factories cannot be operated, 
and, while I am aware of the enormous amount of money that iB 
required to build and equip a factory, I inu»t einphatlcnlly answer 
no. That no such factory with le.** than 1,000 tons of machinery 
can be operate<l with profit, as it would reijiiire every part of 
such machiuery to be in active operation to pro«luce even one 
pound of granulated sugar, tt^ther with every other elaborate 
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detail of laboratory or chemical work, sad a fixoi expense which 
cannot be obviated. It wuul<t he more prolilable to work factories 
of a greater capacity than lesa, if all the sun'oundiDg conditions 
were favorable. It would rake one thousand factories the size of 
oura to ])rovide the United States with the sugar that it annually 
uae& 

The crop does not impoverish the soil. The intensive enlti- 
vatiou required, together with such fertilization by plowing in the 
beet tops and other natural means withiu the reach of the farmer, 
improvefl the land ; and wherever a factory baa been established 
and ia in auccessful operation, the lands have wonderfully in- 
creased in value. In France and Germany ay much aa SIO 00 per 
acre is annually expended in artificial fertilizei-a, every inch of 
soil being made to produce abuodaiitly, and hundreds of thoa^ands 
of the peasants make a fair living on farms of from three to six 
acres. 

Our Utah farms are generally small and much of the labor 
on the beets is done with young boys, thus educating them to 
honorable and remunerative labor. The pulp, of which we get 
about 50 i»er cent, of the weight of beet, is very valuable food for 
cattle and liogs, aud in foreign countries brings much higher price 
than it does with ua, on account of the difiereucc in the price of 
hay; but it makes excellent bcef^tender and juicy, and is being 
appreciated more and more ewih year. AVe have also a low pro- 
duct of niolasses which can be made iuto vinegar, and in other 
countries is used very much in the manufacture of alcohol ; but as 
most of our soils contain alkalies, or mineral ealtj<, in a greater 
quantity than is desirable, and as most of tliese salts are finally 
deposited in the low product of mnla'ises, it will be several years 
Ijefore we can eliminate them in such a manner as will make such 
product profitable in this country. Our ni.ichinery is American 
make, and is periect iu every detail; there is no necessity to go 
abroad for sugar machinery. The whole question now is purely 
an agricultural one, iind the Hocky Mountains enjoying ao much 
sunshine, and with every resource to make this a prominent in- 
dustry, it only remains for the people to set to work with a will. 
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It muBt be demonstmted by actual experiment in locaUdes within 
reach of proposed plants, that they have the suitable soil, cheap 
labor, cheap coal, and suitable lime rock, with a pure water supply 
for manufacturing purposes of at least two million gallons each 
twenty-fonr hours. Nor must any one expect that they can jnmp 
into success at once ; for in the language of Professor Wiley, of 
the Department of Agriculture at Washington, "There ia no crop 
within the whole range of agriculture more difficult to produce 
than a crop of beets suitable for the manufacture of Bugar." On 
the other hand I maintain there is no crop that will pnxluce the 
same permanent results if raised by patience, perseverance and 
determination to succeed. 





WILrORD WOODRUFF, PBESIDE.VT (IF MOItMOS CHURCH 



To the men who came into the valley of the Great Salt Lake 
in 1847, and during the years immediately following, irrigation 
was a new antl untried resource. Whatever historians may say as 
to ita successful practice in earlier times and in other lands, yet, 
moved by an impulse that may almost be regiirded as innpiration, 
the very fii'st of Utah's settlers seized upon it aa the sf>Iution of the 
problem of life in what was most truly called a desert, and with 
scarcely laon- loss of time than was necessary for the ti-ausfer of 
teams from wagon to plow, the water of a mountain stream wais 
brought out of its rocky channel on to the thirsty soil. 

I had the honor to he one of the small number who pioneered 
the way from the Missouri River ti> the present site of Salt Lake 
City. In my wagon rode the bedriddeit lea<ler of the company, 
Brigham Young, ill of mountain fever, when, on the 24th of July, 
1847, we emerged from what is now called Emigration Canyon, 
and gazed upon the valley in which our chief cily now stands. 
That vei-y day jiotatoes were jtlanted from seed brought moi-e than 
a thousand miles in our wagons, and the sun-baked field was 
soaked with water turned from the canyon stream. Whatever we 
may have lacked in ex|>erience, we accordingly made up in eeal; 
and I think it can be said of all our settlements, that sightliness of 
location, advantages of surroundings, and even superiority of soil, 
have all been considered of minor, or at least secondary, importance 
to the prime object of getting water with sufficient ease and iu autE- 
cient quantity. 
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J record of the agriculturist a of Utah, as far as the latter 
have conformctd to the plans laid down by the original settlers, 
seems to me to |>oesess three distinotivo and derservii)g features: 
first, that small farms are the rule, and give the Iwst results; 
second, that the land-owners themselves, either individually or in 
combination, can more profitably and economically lay out canals 
and acquire an adequate and jierpetual water right than to lease or 
purchase such right from corporations or capitalists; third, that 
notwithstanding the dryness of our tdimate and soil, there is really 
a great deal less water needed than most farmers think, and conse- 
quently, many of us use an extravagant qiiantity, to our own 
injury. 

My own experience has been asked for, and it will bear out all 
three of the foregoing propositiona: The original idea was that 
each man's land, both in the citv and for farming purposes, ehould 
be measured out to him, and he "should be industrious and tAke 
care of it." This was but another way of saying he should 1 
no more than he could iudiistrioualy cultivate and take good oara i 
ot. So, while our city lots were generous in size — an acre and a 
quarter,the idea being that thereon might be grown both oi'chanl I 
and garden — our fields were small. An early farming plat wad | 
subdivided into five-acre ti-acts, and one was soon afterwards I 
known as the ten-acre plat. In 1850, the third year after the ar-i 1 
rival of tlie Pioneers, I purchased a piece of land of ten acres itt | 
what is now known as Farmer's AVard, south of and contiguous to | 
Salt Lake City. In the near vicinity I had already acquired two J 
five-acre lots. These I eschanged for ten acres adjoining the first- 
named tract. This gave me twenty acres in a single farm. With 
it I resolved to be content, and I immediately began its cultiva- 
tion. 

I joineil my neighbors in placing a dam in a stream from the 
mountains (then called Mill Creek, now Canyon Creek), and in 
opening up an irrigating ditch of sufficient size tu bring water 
to their land and mine. This water I have used, and this land I j 
have cultivated, from that time to the present. The products ol ] 
my farm have been wheat, oats, barley, corn and [.wtatoes. I made J 
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it an early rule to follow the jirinii -e of annual rotation of crops; 
for example : I would aow wheat and small graiD to the ground 
that the year before bad produced corn and potatoes; and, viae 
versa. I also set aside about two acres out of my twenty for an 
oi-chat'd, and planted trees of the apple, pear, peach, plain and 
cherry, besides small fruits, and all have done well. During 
recent years — for the introduction of the plant is of comparatively 
recent date in Ulali — I Bave devoted five acres of my farm to 
lucern, which has yielded me three good crops each season. 

Fi-om this twenty-acre farm has come the main support of my 
family during nearly forty-four years. Only once in that time have 
I had less than forty bushels of wheat to the acre. Four years t^o 
I liad sixty bushels, and two years ago, sixty-five bushels of good, 
clean v?heat to the acre; and one season, from five acres of sevcii- 
lieaded wheat, I actually threshed three hundred and fifty busiiela 
—seventy bushels to the acre — which, however, though fine look- 
ing grain, was not suitable ibr milling purposes for flour, as when 
ground it had almost the coarse appearance of com meal. Some of 
my neighbors have with practically certain r^ularity. raised from 
fifty to sixty-five bushels per acre; anil one of them, Mr. William 
Gibby, took the prize of $500.00 offered four or five years ago by 
the Anm^can AgneuUurist for the largest yield of wheat per acre 
in the Unit«d States — between eighty-five and ninety bushels. I 
preferred the White Club variety and had the best results from it; 
Club and Taos have been the main kinds used in Utah, though at 
varioLia times and to meet special conditions, other classes have 
been sown and have yielded well. 

As to the amount of water needed, I give again my own ex- 
perience: I irrigate my crops not more than twice in a season, 
and the wheat generally but once. As to fertilizers, I have used 
nothing but barn-yard manure. 

In conclusion, I desire to say that I recognize the advantages 
of small farms well tilled, and their capacity for furnishing susten- 
ance for the thrifty husbandman, I have found that with much 
less water than is generally used, the yield from the land would be 
equally good, if not better. And I have also found that the man- 
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iier of irrigation iDaiignrated by the Pioneers of Utah has served 
its purpose splendidly, lias proved a great success, and with iis 
has been no expense tci the farmer, except the labor of his own 
hands. By this system Utah lias won the agrienltui-al prominence 
she now enjoys, and by the same system still more thoroughly 
carried out, I am sure she will not only maintain but vastly increase 
her prestige. 





H&MEGENERAL PACTS CONCERNING TTAH.^^^B 

C BV U. L. A. CULMEK. ^^1 

Tlic ngrivulturul possibilities of Utah, cepecially thnsc in 
ralstion to the devclopmflutA in irrigation, h&ving t>een clearly twt 
brth, it is pio|xtr to dr^rotc ramc spaco in lliese pages to other 
material resources of the Territon*. so that it may be seen how 
varied and extensive aro the operations of the people, and what 
jpportnnttieM exist for enterprise aud investment. Otitside of the 
elimatc and ngriciilture ns resoiiR-es of the Terrltorj', tliere are 
mining, maniilaetnring;, slockraitting, and (he commerco that de- 
►ends upon all and whose int*rresls are intermingled with all. 
tefereti<^« to the annexed dia^rram will make it easy to understand 
he relative situation of e&eh county in the Territory without a 
map. At one time, they might consistently have i>een grouped 
nto the Northern, Central and Southern Counties, because of 
heir separate interests, but llie developments and railway exten- 
Mons of recent years have drawn tliem all together in one compact 
whole, 30 that the affairs of each county are becoming, year by 
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There is not a county in 
the Territory that is with- 
out important mining as 
well as agricultural inter- 
ests ; each lias gold, silver, 
cop|ier and lead mines, and 
nearly all have coal, iron 
and other valuable minerals 
within their lines; every one 
has its fiirras and ranges, 
and many have well-defined 
industrial possibilities. The 
residents of the whole Ter- 
ritory can see great cause 
for hoj>e in the future de- 
velopments, and, together, 
the counties constitute a 
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more diveraified than those of any otlier country of the same area 
that can l>e named. 

Commerce — Aa a general proposition, other states maintain 
their activity in special lines; bnt in Utah the range of anbjecta 
which the mun of trade is called upon to study is bewildering, and . 
as varied as the numberless resouices, mineral, agricultural and 
industrial, that occupy the attention of the people. The volume 
of trade fluctuates less in this community than in most otbei-s, 
principally because Utali has enjoyed a continued run of compara- 
tive prosperity for a great numijer of years, and this in turn is 
largely due to our system of almoai univei"siil irrigation. Crops 
nevei- fail, but can he depended uixm with almost absolute cer- 
tainty. Then again, the variety of means by which the people of 
Utah are sustained, makes it next to impossible for all of our 
resources to be depresjfed at one time. If silver and lead happen 
to be low, copper, sulphur, asphaltum, grain and cattle may hap- 
pen to be high, so that a drop in the metal market, which would 
paralyze a community depending alone upon mining, might scarcely 
be felt by the people of Utah, whose interests are distributed over 
such a lai^e and varied field. In Ogden, Prove, Logan and Salt 
Lake City, a genuine jobbing trade is supported, all the leading 
lines being represented by exclusive houses. Their trade is not 
confined to this Temtory, bnt extends for hundreds of miles into 
other districts. Many of the merchants are also traders,' being 
engaged in gathering together products of the Territoiy for export 
to remote distances. Grain, .seeds, hides, wool, live-stock, tallow, 
furs, skins, eggs, butter, poidtry, green fruit and vegetables, dried 
fruit and such things, usually sent out in carload lots, return a 
considerable revenue to many of the towns and cities adjacent to 
the railways. Besides this, those engaged in developing the min- 
eral and other resoui-ces of the Territory, ship a great many car- 
loads of stone, marble, onyx, sulphur, asphaltum, plaster of Paris, 
fire brick, etc., l)oth east and west. The shipment of ores and 
bullion, gold, silver and copper, is confined principally to the 
work of the banks and smelters, and this, more tlian all else, brings 
the ready money into the avenues of tinance. In 1890 there were 



1722 stores in Utah, bavlng over 320,000,000 invested. The 
annual sales are over $45,000,000. Probably the aggr(^ate com- 
mertiial and trade transactions of Utah amount to $200,000,000 
annually. 

Industries — Utah will bear comparison with many older 
states in the number of its home iriduatries and the spirited sup- 
port given to them by its people. During llie past year ijarticii- 
larly, there has been a drawing together of those engaged in 
indnstrial pursuits, and a warm response on the part of the people 
to encourage and support Iheiri. Great woollen milk are located 
at Provo, Salt Lake and other points, employing large forces and 
consuming a considerablii proportion of our native wool. ITirar 
output is quickly purchased, and the industry ia by no means 
developed to its fullest eapacity. Cassimeres, dress gooils, flannels, 
blankets, yams, etc., are made by these concerns, and compare in 
quality >vith the best that are itujmrted. Boots and slioes, soap, 
clothing, pressed brick, caimed goods, ghow cases and beer are 
among the largest of our mannfactures. Many big flouring mills 
arc now in operation in diflerent parts of the Territory, some of 
thera doing an export trade. The Utah Sugar Factory, whose 
works are at Lehi, ia one of the biggest and beat sugar (actories in 
the United States. Its output is from four to five million jMjunds 
of exGollent sugar annually, Factories producing silk goods, pot- 
tery, knit goods, eontectioner)', in&ltrc.'^ses, erackera, vinegar, mach- 
inery, harness, tilea, upholstery, cheinieals, pickles, iron fencing, 
etc., are now in opeiation in various parts of the Territory. 
Opportunities exists for" the profitable establishment of other 
branches of manufacture, among thera the making of white lead, 
gunpowder, whiting, iron pipe, se^^■e^ pipe, window glass, bottles, 
soda-ash, putty, starch, candles, painLs, etc. For the manufacture 
of these articles large supplies of crude material are native to this 
eountry, and may be had at a low cost. 

MiNiKG— Computing at seaboui'd value, the production of 
gold, silver, lead and copper in Utah in 1893 was 812,832,074; 
besides this, there exist Ju greater or lesser quantities, bodies of 
zinc, cinnabar, bismuth, antimony, manganese and other metals 
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scattered through almost every county in the Territory. Aside 
from these nietak. it has been proven that Na,ture has stored up 
within our boundaries vast treasures from which manufacturing 
and commerrial communities may draw their supplies of crude 
material. In Ifaiii respect it has been truly said that uo other .'jtate 
in the Union poaaesaes a more diversified or valuable store. 
Among the monntaina and valleys are tieposila of alum, asbestos, 
asphaltuiu, barytes, borax, hydraulic cements, chromium, clays, 
copperas, eoal, mica, nitre, onyx, petroleum, phosphates, j^lumbago, 
precious atones, pyrites, salt, soda, sulphur, talc, thermal springs, 
whetstones, lithographic stone, slate, building and ornamental 
stones and marbles of gi'eat variety, and probably other miuerals 
which no doubt exist in the portions of the Territory that have 
not been closely explored. Many of our mineral products excel 
in quality and quantity those of any other region. Utah's iron 
resources certainly exceed those of any other section of the Union. 
The sulphur deposits are far richer and more abundant than tliose 
ot Sicily, and eoiild easily supply the commerce of all nations. 
The finest quality of salt exists in houndless quantities. The 
Wasateli Asphaltum Company at Salt Lake City is shipping to all 
parts of the United States the finest grade of pure asphaltum that 
has ever been discovered. Until their deposits in eastern Utah 
were put upon the market, tlie highest grade of varnish manu- 
factured from asphaltum gum was importe<I from Egypt at a high 
price ; but now, all the best black varnish made in the United 
States has Utah's asphaltum (or its base. Trinidad asphaltum is 
30% bitumen, Cuban is 40 to 60%, Egyptian, 80 to 90%, Utah's 
ia 99.9% pure aa taken from the ground. An account of the 
total resoui-ces must necessarily be incomplete to find l)are mention 
in these pages; auffice it to say that when due consideration ia 
given to our climate, agriculture, water supply, horticulture, 
ranch and range, mining industry and commerce, added to our 
many attraetiona as a resort and our magnificent scenery, Utah 
can safely challenge comijarison with any other region in the 
world in the variety, extent and value of her resources and possi 
bilitiea. 
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By Joel Shoemakkr, Irrigation Journalist, Manti. Utah, 

Uluh irrigation systems Lave mauy pecularities, wliioh com- 
mend tbem to the ndmiratioii of practical man in every irrigated 
country. The adoptability of these systems to all classes of far- 
luers and to almost every section of irrigable lands within the Ter- 
ritory, and the niiited actions of shareholder in canals, arecliar- 
ucteristics noticed more in tliis, the coming populous and pros- 
perous state, than in any ii-rigatcd division of our conti- 
nent. Men have organized colonies, entered upon desert wastes, 
removed the native sagebrush, leveled the fields and made perfect 
bowera of Eden by the aid of irrigation canals, and, without incur- 
ring any indebtedness, floating any bonds or expending any great 
amount of money in the work, This has been accomplished by 
means of a system of co-operation inaugurated by the Pioneei-s of 
Utah and practiced by their successors, whether Mormon or Gen- 
tile, It has been the governing principle of Utah colonization 
that labor sliould constitute the l>asis of stock in every canal, and 
in all the original colonies this rule has been strictly enforced. 

In the beginning of the work of conquering the deserts by the 
jjowers of irrigation, people were forced to h addle together in stone 
forts, cii'ctcd as protection against Indian depi-edations. The prin- 
ciples of mutual interests were fostered by reason of existing condi- 
tions, and hnnianity in its best form was fully developed, in train- 
ing the colonists to protect one another and lend a lielping hand 
whenever neceseary, To>v-n plats were laid out round these com- 
mon enclosures, and lots were dniwn by numbers. When the In- 
dians had been driven away, the colonists proceeded to construct 
dwelling honses upon the lots obtained through the common divis- 
ion. Entries were made upon tracts of land adjoining these town- 
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sites, and, by one of the methods of obfaiiiing title to government 
land, each colonist secured one quarter section or more of tlie till- 
able area. Tlie native meadow land, if such was within range, waa 
divided in proportion to the actual settlers desiring the benefits of 
pasture or hay. The range of public domain became the property 
of the entire colony, and was used fur horses, cattle and sheep, as 
agreed by a majority of those interested. 

The townsites were located on some living moinilaiii streams, 
having a sufficient flow of water to supply the demands for irriga- 
tion in the fields and for culinary purposes in the settlements. By 
common consent, the city or town authorities have assumed the 
powers of controlling and distributing the water, both in the cor- 
porate limits and in thu fields. This metliod, though not always 
strictly legal, has proven the most economical and satisfactory plai 
for general distribution of ivater <if any yet suggested. When u 
council has existed, the entire people constituted a committee o 
directory, and employed a watermiistGr on an annual salaiy, orif 
with the undorsfandiiig that the distributor should be paid by levy--' 
ing an assessment oa a ratio of acreage under cultivation. The. J 
watermaster thus appointed, liua usually been paid in the croisJ 
grown by the farmers benefitted by the distribution. In some » 
tions, the cost has not exceeded fifteen cents per acre for one year, | 
The annual assessments for keeping canals in repair have been pait 
as in- the first or building expense, by making labor the chie 
means of payment. 

No very extensive irrigation canals have been constructed oi 
the plan outlined above, but scores of ditches, extending for froin'j 
four to ten miles, and covering sufficient acreage to supply the de-. 
mands fur two or three country town.s, have been built by this sys-;' 
tern. Weber County is one of the most prosperous and popnlousfj 
sections of the Territory. This county has no less than si; 
canals taken from its two rivers, and several small townsi, lying tea H 
miles from the streams, besides some ditches cai-rying water from i 
creeks, all of which have been made under the co-operative jilau, 1 
originated by the Pioneers. The primary costs of these ditclies or I 
canals is estimated to have been about fifteen dollars per acre, and ' 
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tlie animal distribution espense, including keeping canals in repair, 
lIoos not, in any case, exceed one dollar per acre. This first cost is 
tigurcd at the wages jtaid at the time the canals were constructed, 
and ia more than double the prices paid for such labor today. 
While labor was made the basis for commuting shares o£ stock, 
some men were given certificates iu eschange for lumber u.wd for 
Humes aud timWrs and flone used in constructing dams or making 
bridges for travel. 

The beijeficiaJ results of colonial oi^aniitatiun have extended 
to every economic and .social condition and made the people better 
in all i-espccts. The public lands, including the mountains, valleys 
and non-iriigable tracts, have become the common property of all, 
and at the same time received the protecting oversight of each colo- 
nist. Watersheds have been protected, the forests have been care- 
fully preserved, and the fouling of streams has Ijcen guarded by 
all, because of the very fact that the co-operative systems inchide 
the entire population, and no ofle ia exempt from more or less i-e- 
spotLsibility in everything that [wi'tains to individual or colonial 
wealth or happiness. Better social and financial conditions have 
been adopted, and the civilisation haj* taken a higher plane by 
reason of such colonization. The homes have been more comfort- 
ably and conveniently constructeil. Arcliitocts have vietl in design- 
ing, and various types of beauty, symmetry and finish have attracted 
the attention of the stranger in Zion. The demands of society hava 
compelled a more thoughtful recognition of i>er5onal apfwarance, 
and thus Utah has taken first rank among the new territories for 
the rctineinent and education of her young people, who have car- 
ried away premiums from almost every college. 

This co-operative system has been carried into the commercial 
avenues of the people of Utah. In every settlement, the principle 
of oo-opcratiou is practiced, by the organization of mercantile aud 
othor corporations. Salt Lake City has its Zion'e Co-operative 
Mercantile Instifutioii, one of the largest business houses of the 
^^■est. It'^ branches extend to many smaller cities and towns 
througliont the Territory. A large shoe factory is conducted on 
similar lines. The famous sugar factory at Lehi is the result of 
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this school of co-operation. Id every grado of bosineas, sucii or- 
ganizations exist. The farmera unite in shipping a tniinload of 
wool, rtlieat, potaloes or stock, and form local companies for the 
purchnstng of farming implements or machinery at wholesale 
prices. Individual efforta are not stultified, but men are encour- 
aged in every legitimate undertaking. The very fact that co-oper- 
ation h a success, acts as a stimulus to individual ambition, because 
the personal worker realizes that by honesty and integrity he will 
gain that universal respect and confidenco so easily (lispensed or 
withdrawn inider co-operation through fair or fraudulent dealings. 
All the successes attending co-operation in Utah, might easily be 
altributed to the firat school, the beginning of all wealth in Utah — 
irrigation, 

A few lai^e irrigation enterprises, requiring Ihe investment ofifl 
great sum.s of money obtained by selling bonds, have been, cour I 
stnicted in Utah. The Bear Kiver Canal covers an immense area-*B 
of irrigable land, now in an arid condition, aiihject to en(ry and /S 
purchase under the deseret land law. This system has cost over J 
two million dollai-s, and will furnish a water supply for several-/ 
most excellent locations for the formation of colonies. The water*] 
is furnished by the company as a perpetual auxiliary to the land^'tj 
and only a small annual rental is charged. Hundreds of happy] 
homes will soon ornament the banks of this great canal, and lhouft-,fl 
auds of str-angei-s to irrigation methods will learn the power of »i 
water in laud reclamation, and become familiar with the pi'actical.J 
work of colonial oi^jiiization. The Swan Lake, Beaver Valley J 
and Snake Valley Companies own large bodies of laud, which a 
being put under cuhivation. They represent the results of invea-./ 
ligation by eastern capitalists of the successful efforts of colonization I 
as practiced by the citizens of this Territory. 

Many opportunities for canal building are open to the 
vestor, who is seeking a profitable field in the coming State of, J 
Utah. Large tracts of land now lie in the native desert eondition, 
awaiting the revivifying power of irrigation to transfer them into 
fruitful fields. 1'he llio Grande Western Railway, a complete 
Utah road, with all its branches, penetrates some of the most ex- 
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tensive deserts, and invites men and capital to its side to a 
rocIaimiDg several hundred thousand acres ol the best laud in the 
West, by constructing reservoirs and canals for irrigation. The 
Union Pacific road crosses some parched defierls, where, by the use 
of water, even semi-tropical fruils and nuts may lie prodncod. 
Nature smile,s upon the scene and invites the attention of wide 
awake citizens of the nncertain rainbelt tu seeii the rich treasures 
of irrigation. No drouths, cyclones or hurricaooR diaturlj the 
peaceful inhabitants, and the Goddess Irrigation ]taers forth amid 
bounteous crops and abundant harvests, and bewitchingly shouts to 
the weary rainbelt traveler, "Come to the land where Irrigation, 
and her sister, Co-operatioti, dispel all doubts and make success a 
surety. Come wed these sirens anil your days of iinhappiness are 
over." 



tiTlLIZJITION OF SEWAGE IN 



UV A. F. lJ(H!E\as, t IIAIICMAX BOAKU 01'' PUIilJr WOKKS, 
SALT I.AKK CITY. 

Tbc appliaitiun cf sewage to land is now regarded as tlie 
most ciBcient means of purifying or diaposing of the sewage. 
The profitable ufiV»iittoii of tlie sewage through such application 
ia, however, not so well ostablislied, although it is suecGsafully 
employed as an aid tn agriculture hj many of the large cilies and 
tDwns in Knrape. 

Practically, all the experitncnta wliieh have been made in the 
use of sewage in connection wlih the cultivation of the soil have 
been couductcd upon land in the humid regions, where the neces- 
sity for irrigation is unknown, and as might be expected under 
such cnnditions, the result has been that, while it has established 
the superiority of land over al! other agencies in the purifaction 
and disposition of sewage, and exaggerated the value of the solid 
l)ortions of the sewage as a fertilising element, the value of the 
water, which constitutes about ninety-five ]ier cent of the sewage, 
has been greatly underestimated and generally wasted into adjacent 
streams or lakes as worthless, after having l>eeu relieved of the 
solids, which constitute the remaining five per cent, of the sewage. 

These esperiments have also demonstrated that fertilizing 
elements applied in liquid form, aa in the case of sewage, are more 
readily and completely assimilated by plants than when used in 
any other furm, and that the higb temperature of the sewage, as 
compared with water ordinarily used for irrigation, serves as a 
stimulant in forcing the plants to greater and earlier maturity. 
This latter fact will he fully appreciated by everj' practical irri- 
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gator who lias already been taught by exi>erience that the applies 
tion of cold moitutain water produces the opposite effect. 

The result of these exjwriments also shows to what degree 
sewage may be utilized in regions where there is sufficient rainfall 
to meet Ihe roquirementa of successful agriculture, and invites the 
suggestion that ihe arid regions alone afiord conditions which are 
entirely favorable to ihe complete and profitable utilization of this j 
troublesome waste matter, which, in humid regions, becomes a \ 
nuisance and its disposition the occasion of much concern, as well ' 
as expense. 

In Utah the conditions are es])eGially favorable to the use of I 
sewage for irrigation. Nearly all the towns and cities occupy the ■ 
higher lauds at the base of the mountain ranges where the streams , 
issue which supply water for culinary and irrigation purposes. ■ 
The lands below are smooth and slope gently away from the 
mountains. The soil is rich in all the elements necessary to ita 
profitable cultivation, with the sole exception of moisture, 
lacking this, it is without practical value. All the land has been 
reclaimed for which water for irrigation is available at moderate 
cost, so that there remains in the vicinity of every town and city, 
much of this worthless land upon which the sewage can be easily 
conducted and profitably used. 

Already important steps have been taken to apply sewage to I 
this clo^s of land. At Salt Lake City the great masonry sewer, 
which is about seven miles in length, and which has been under j 
construction during the past two years and is now nearing com- 
pletion, has its outlet uiH>ri a tract of barren land embracing j 
several thousand acres, which it ia proposetl to reclaim and bring 
under the highest possible state of cultivation by means of irriga- J 
tion which the sewer affords. 

As there is no other available supply of water for the irrigfti 1 
tion of this land, its reclamation and cultivation is impossiblo^^ 
except by means of the millions of gallons of sewage which will be 1 
diachargetl upon it daily, and which without the land would also 1 
be worthless. Here most certainly will be witnessed a wedding 
of the worthless where profit ia the progeny. 



Any fear that injuiy to hcaitli will follow the use for food 
of plants that have grown in contact with aewage is without 
reason, as it has been demonstrated beyond all question that cab- 
bage, turnips, parsni|)s, beets, celery, asparagus, melons, straw- 
berries, and similar fooil plaiit*) nnd berries that have been grown 
upon the sewer farm, are superior in quality onJ health fulness, 
and eommand the highest prices in many European cities where 
they are extensively used. The local Chinese gardener applies 
his liquid fertilizer most liberally to fully develop and make more 
salable his "trnck," against which there is no prejudice, neither 
should there be, on thia account. 

All the forage plants and all kinds of groin and vegetables, 
aa well aa fruit trees, are greatly ai<leil in their development where 
liberally supplied with sewage. 

The i-esult of the Salt Lake City enterprise is being watched 
with a great deal of interest both in and out of Utah, and the plan 
will, no doubt, be copied by other cities and towns that are simi- 
larly situated. Success in the profitable use of sewage for irrigation 
is simply a matter of intelligent management, as the experimental 
stage has long since been passed. The rainy regions have dis- 
covered a Hse for the solids, and the rainless regions know what to 
do with the water. 

Among the many possibilities which the use of sewage for 
irrigation suggests, is the inducement to construct sewers in towns 
and cities throughout the rainless regions long in advance of the 
time when such work would be undertaken as a purely sanitary 
measure, with the resulting advantage to health, and the profitable 
employment of additional capital and labor in scweri^e and farm- 
ing operations. 

The subject forms a most interesting study in economics, and 
is one which must attract attention from the engineeiing fraternity 
eajiecially, and from municipal authorities and others who have 
under consideration plans for the irrigation of land or the sewerage 
of cities. 

Salt Lake City, Utah, November 20th, 1894. 
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H What is it Uial brings I'epregentativQs from every State and 

■ territory of tlie arid rc^on together iii this assembly. It is 

H because the rainfall is not eqiial over all llie eartii or even 

H over the so-called arid region. It is becau,se Congress, unlike its 

pT neighbor at the north — the Canadian Parliament — in framing the 

land laws of the National Government, failed to grasp the idea 
that the water flowing in the streams over the public domain 
within the arid region was of any particular value. It is because 
Congress in passing these laws failed to recognize the fact that, 
owing to the physical and topographical conditions of this part nf 
the country during the winter season, great masses of snow are 
piled up in the mountains and remain in these storehouses of 
nature until the summer's sun causes them to gradually melt into 
water, which runs down into the canyon streams, then from 
the mountains, where it is finally wasted in the sea. This water, 
in its journey to the sea, by remaining in its natural channels, 
passes through a vast extent of dry valleys, the soil of which is 
naturally fertile, but where the moisture, instead of being precipi- 
tated nearly equally over this part of the country, as is the.case in 
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tiat is known as the i-itiii belt, is gathered in chaimols av 
Dch only a very amali proportion of the land. 

CONGRESSIONAL REMlSSNEBa. 

Although Congress has appropriated millions of dotlar^i for 
nnteriial improvements of various kinds and for river and liarbor 
schemes, it has yet failed to appropriate money to dig one ditch 
ur to build one reservoir to store the flood waters in order (hat 
they might be conducted npon the land when they were needed 
during the dry season of the year. Its labors have ended with 
geographical and topographical surveys. Hence the making of 
laws governing and conlrolling waters within the arid region haa 
boon left entirely to the individual States and Territories within 
that region, and the promotion of irrigation schemes entirely to 
private enterprise, with the exception of what assistance some of 
the States have rendered. 

Why are we here, did I ask ? We are here because many of 
the State and Territoriiil legislatures have been unequal to the 
bm-den that lias Iwen thrust npon them. However, the legislatures 
of a few of these States, of which California, Wyoming and Colo- 
rado are the leading examples, have made mighty strides in the 
direction of perfection by enacting drastic codes of laws upon the 
subject of waters best adapted to their respective conditions. 

Wliy are we here? Because our neighbors below us on the 
sti'eam, from which we nil have heretofore appropriated the water, 
have accused us of illegally diverting some of its waters that they 
lay claim to, and they have brought a suit against lis ; and we are 
here to learn how we can get out of the scrape. 

THE BEGINNING. 
We, from Utah, as far as the laws governing this subject are 
concerned, come as leai'ucra. Upon the eve of a Constitutional 
convention at which will be adopted a Constitution that will form 
the liasis of all the laws of the future State, we come to listen to 
Ihe words of wisdom upon this subject from the lips of the able 
representatives of our sister States, We have learned much. We 



shall leuni more. We shall go home stceugthened and enlightened. 
We shall eudeavor to induce the convention to adopt Gonstitu- 
tionaJ provisions upon the siibjetl of waters nhit-h shall be the 
basis of jiiat and equitable laws upon that subject, which is para- 
mount to all others as regards tlie welfare and prosperity of our 
future State. 

But as far as the practical workings of irrigation are con- 
cerned, we can be counted as teachers. Jt must not he furgotten 
that the first irrigation in this whole region, by an En gl is b- speak- 
ing people, was practicetl by the pioneers of Utah, and upon the 
place where Salt Lake City now stands. To those men must be 

[■ given the credit for the first starting of this great work. We have 

splendid sli-eama of water. We have broad and fertile valleys 
under the mont complete cultivation. Our Territory is teeming 

' with cities and towns that have sprung up in these valleys. We 

are a happy and prosperous people, now entirely imitcd for tho 

' advancement of one end^the prosperity of our future comuion- 

I wealth. 

! To be sure we liave a few lujids that are yet unoccupied, and, 

of course, uncultivated. Wa shall have moi'e whfn we give to 
Colorado our Indians. Ctuiie over and see ns and make your 
home there. 

SCARCITY THREATENED. 

As the country is becoming more and more setlkil, the water 
supply for the area of land to be irrigated is each year becoming 
smaller and smaller all over the arid region. And, taking this 
part of the country as a whole, tliere are very few localities where, 
;is in the past, a fanner can «iivert water unclaimed by others, and, 
by the means of a simple ditch constructed by his own labor and 
that of his nelgliboi-s, bring his farm under a system of irrigation. 
Hence it is, under this state of circumBtancos, becoming a very 
serious question, as to from what source the additional supply of 
water to meet future requirements is to come. How can the 
water supply be incj-eaaed so as to bring more laud uuder culti- 
vation ? 
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The simple, but iiuportant fact that the area which uiii be 
irrigated is dependent upon the amount of water (lowing in tlie 
streams, is often ignored in the general discussions of irrigation 
and its possibilities. It is ollen taken for granted that simply 
because there are vast areas of fertile land along a river, some of 
■which lias been irrigated profitably, larger and larger areas will, 
with the prepress of settlement, be broiight under cultivation to 
an indetlnite extent. The assumption cannot be correctly made 
that since a river of a certain locality occupies a large space on the 
map, and actually drains a large area of land, that the waters, 
without a storage system, ranst be proportionately abundant. It is 
unfortunately the case that many of the rivers of the arid region, 
although of considerable size in the winter and spring, carry but a 
very small amount of water for at least the cropping period of the 
year, and then the water is utilized and actually needed for the 
irrigation of the land now wholly or in part under cidtivation. 

FIVB METHODS, 

As I view the subject, there are five methods by which the 
pi-eaent water supply may he increased, or better distributed, so 
that an additional acreage can be irrigated. They are as follows; 

Fii-st — By cession to the States of the lauds capable of being 
reclaimed within tlieir respective boundaries. 

Second — By storing the flood and waste waters of tlie uon- 
irrigating season ao that they can be used when required in the 



Third — More artesian ivells must be sunli in those regions 
where they are possible, so aS to irrigate certain lands that are still 
wholly barren, and to help out in the water supply of others only 
partially iiTigated. 

Fourth — An enormous increase in acreage cultivated by irri- 
gation can be accomplished by vast systems of canals to divert the 
waters of the larger rivers of the country. 

Fifth — But by no means least, it is possible to enact more 
stringent laws to compel the greatest economy in employing the 




■^^S to prevent waste, in order that the supply obtained iuay 
cover larger areas of land. 

CESSION ESSliNTlAI.. 

Taking up the first topic, let nae say that under the existing 
cireiimBtances I fully believe that the transfer of iho arid lands to 
the Slates to be essential to the most complete success of onr irrigat- 
ing systems, and the fullest development of our i^icnltural 
resources. Congress, by recent enactment, has taken a great step 
toward the accomplishment of this end. It was a step that arose 
from the very necessities of the case. How the millions of acres 
of «rid land in the west could best be reclaimed was tlie question 
to be determined. Whether it should be by the cession of the 
public lauds to the States and Territories in which they lie, or 
whether it should be by additional Congressional legislation gov- 
erning the appropriation of the waters and of tlie reclamation of 
these lauds. 

Then, also, Congress had this to consider. Aa the population 
iiici'eased in this port of the country, the readily irrigable and 
hence more valuable lands were being rapidly taken up, and 
desirable localities were becoming more scarce. Tjand in this ]>art 
of the country without water is, to all purposes, as far as known, 
except where it contains minerals, absolutely worthless, although 
the quality of the soil itself may be cjuite as good or better than 
the soil that is now within the reach of water and under cultiva- 
tion. The possession of the arid lands will enable the States to 
csei'cise a systematic supervision over tlie diversion and use of 
waters, and will endow them with resources to assist in the con- 
struction of storage works or the utilization of waste ami flood 
waters, and will aid in the construction of works too great in 
inaguitude and cost to be undertaken by private enterprise. 

BEKEFtCIAL EFFliCT. 

Again, what effect will tliis cession of the lands have u^Km 
future Slate legislation upon the subject of \vatei-a ? Undoubtedly 
the land and waters in the public domain, being joint elements and 
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both necessary to success, slioukl bo tinder one control, ami whether 
this control should bo vested in the State or the United States, is 
the pertinent question. Both methods have their advantages and 
their disadvantages. If, iu the beginning of the settlement of the 
arid region, the United States Government, as the Canadian Gov- 
ernment did, had exercised the same suiiervision over the diversion 
and uso of water that it did over the settlement upon its lands 
and the acquisition of title thereto, there might have been no 
question as to the wisdom of the General Goverumcnt continuing 
in the ownership and control of the lands and waters npon the 
public domain within the various States. But its failure to talto 
any steps to secure the economical use of waters, or to protect tlie 
rights of parties diverting them and a])plying them to beTieficial uses, 
has forced upon each State ami Territorial government the necessity 
of excercising such control and supervision. The result of this 
has been that these various State^s and Territories have built up 
their own codes of laws as to these matters, whieh form the basis 
and protection of property righta of enormous value and import- 
ance within their respective jurisdiclions. That these laws differ 
greatly in the different Slates we have only to refer to their 
statutes to ascertain. 

I am of the opinion that they should differ. The States them- 
selves differ greatly in climate, physical and topographical features, 
and ospeoially in their water supply. Laws should he enacted 
that are best adapted to those various conditions And in all the 
arid and sub-humid States and Territories, laws of some description 
have l>een passed upon this most important subject. Any attempt 
upon the part of the United States at this late date to formulate a 
uniform system of laws that would be applicable to (he whole of 
the arid region, were it possible, which it is not, would involve 
the present irrigation interests in untold confusion. U[Mm the 
other hand, should the question be left cutii'ely to the States, they 
should be given the necessary authority and placed in the possession 
of resources most speedily and effectually to accomplish this work- 

I am aware that the delegates to this congress gi-eatly ditii-'r 
in their views upon the subject of cession of the lands. The great 
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bugbear of corporations grabbing tliosc lands is held up before us. 
The subject seems to have resolved itself into this question: "Are 
we afraid to trust ourselves?" Do the people o£ this part of the 
couiitry know their own needs and necessities, or must we have 
them doled out to us by the New England States ? I believe that 
the great states of Colorado and GaUfornia are fnlly able to manage 
Iheir own. I believe that the people of Wyoming have a sufficient 
appreciation of their needs to prevent the cattle companies from 
turning that State into a vast "pasture land," as one of your local 
papers this morning said. As for my own TeiTilory, with au 
average agricultural holding of twenty-seven acres, I know that 
wo are strong enough to enact such laws, relating to the settlement 
of these lands and the acq^uisition of title thereto, as to be for the 
best interest of the bona fide settlers. 

Upon the other hand, if it is the eorporations that we fear, 
what is lo hinder their grabbing these very lands for which we 
are asking under the prewnt desert land laws enacted by Congress? 

I will only add in this connection tiiat I do not fear tliese 
corporations aa do some of the members of this congress. It must 
be conceded that it now requires a large amount of money to build 
works that cover any great portion of land. What is the object 
of these corporations investing hundreds of tliousands of dollars in 
these works? Is it not to get returns for their iuveetment by the 
sale of property rights acquired? And will not the law of supply 
and demand govern the price of these corporate lands and waters 
as in other cases? 

STUBAGE EESEItVOmS, 

The adoption of systems of storage reservoirs for ihe conser- 
vation of the flood waters now going to waste, is the second 
method by which the irrigated area can be increased. Irrigator 
look forward to this method as one of the most effectual means of 
obtaining relief from present troubles and uncertainties. Progress 
in this direction will, however, be necessarily slow, from the fact 
that iu an undertaking of this kind, the outlay of capital, before 
any return can be realized, must be very large. Kfforta have 
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been made in the past to have Congress at least asfliot in the buihl- 
ing of these reservoirs, but without avail. Nothing was done 
with the exception that a portion of the conntry was resurveyed, 
and certain reservoir sites were located by the Government 
without being developed, which only prevents private parties 
from locating and developing them. 

Without storage systems, water enough lo irrigate tliouaanda 
of acres of lands runs to waste dnring the winter and spring down 
each one of those canyon streams. It should l>e stored up for use 
in the summer season, when it becomes of inestimable value at a 
time when the stream itself is so reduced in volume as toboi-j 
insufficient to supply perhaps two or three tlirmers who lay claim' 
to its waters by prior appropriation. 

Tliere are necessarily legal complications that must be decided 
before any large scheme of this kind can be suecessfully projected. 
On nearly every stream throughout the arid region, more water is 
claimed than naturally flows in the same, and when a company 
builds a reservoir and stores the flood waters, and restores these to 
the stream in time of drouth, the (Question at once arises, to whom 
do tliese waters legally belong? The prior appropriators upon 
the stream must be looked out for, e,?pecially if to bring it upon 
new desert land, the stream by which this stored water was con- 
veyed, flows by the head ivorks or diverting dams of a number of 
ditches, the owners of which are in need of water, and claim an 
appropriation of the waters of the stream to an extent much 
greater tlian they were then using. Before any such sclierae can 
be successful, it is necessary to ascertain, not only the amount of 
water naturally flowing in the stream during the different seasons, 
and all claims of appropriators thereto, but also the amount of 
water by the res|teclive individuals actually applied to some bene- 
ficial use or purpose. There is often a wide discrepancy between 
the quantity of water which a man claims by virtue of his appro- 
priation, and that which he actually receives, for his reconled 
claim may apparently give him more water than flows in the 
stream during the summer mouths, while lie actually uses but a small 
portion. If, therefore, the company storing the water were to 



supply all those having claims to the i^tfeam, there would o^en be 
none left for the company's use, and consequently the storage 
enterprise -would be a iailure. 



EltiHT TO ACyOlRE WATERS. 

Fortunately for the irrigation companies in all the States, 
they have the power of acquiring the exelueive rights to water of 
the streams, lakes or other sourcES of supply, and of storing and 
conducting it to the place where it is to be applied. There are 
several methods by which the^e rights to water can be acquired. 
One is by tlie direct appropriation of the water, either in indivi- 
dual or corporate names. These appropriations, of course, andw 
the general rule of the arid region, if they are prior in time, have 
the superior right. But if other rights have vested in and to the 
waters of a certain stream or lake prior to those of the oorapany, 
its appropriation is subsequent and subject to them. Identically 
the name rules apply aa govern appropriations between private 
individuals. 

Another method by which wafer rights may be acquired by 
these companies is by si>ecial legislative grants. The rights 
granted, however, must be in waters owned by the State, and also 
subject to all prior vested rights to the same. The third method 
is by purchase from the prior claimants. The fourth method is 
not universal. In some of the States tliere are legislative provi- 
sious giving rights by means of special condemnation proceedings. 
This right, however, is not allowed in all the States, and in Nevada 
it is expressly ibrbidden by statute. I will ref^r to this last sub- 
ject later. 

CO-OPK RATION NEEDED. 
Agricultural developments, thercfoi-e, by the use of stored 
water, must rest to a great extent upon the cordial co-operation of 
all parties who are at present enjoying the use of water from tlie 
same aourae. The difficulty of such co-operation is fully appre- 
ciated by the ])copIe of the arid region, and many plans Iiave been 
discussed for bringing about, either by having the State control all 
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the waters within its jurisdiction, whicli plan lias been aiiopted by 
the States of Colorado and Wyoming, or by the formation of 
irrigation districts exercisiDg certiiii] powers, an example of which 
is the California district law. The great stumbling block is the 
fact that so many individuals of different minds and opinions have 
property rights in the waters of the streama ■ That the various 
owners of the waters do not at once co-operate in some of these 
plans, is not to be laid wholly to individual cupidity or lack of 
public spirit, although I think that I have heard of eases of that 
nature. The fact is, that to each irrigator this matter is of most 
vital importance. The value of each man's property appeaiB to be 
at stake, and that which he has acquireil by long }'ears of toil and 
hardship is not to be given up at once on any plea of good to the 
community, especially if to him the benefits to be derived seem 
doubtful and uncertain. The farmers also have a natural fear of 
being in some way imposed upon in making any radical changes, 
and are harrassed by the dread of falling into the grasp of mon- 
opolies, and thus, perhaps, prefer to endure present evils rather 
than to encounter those which are unknown. 

AETESIAN WELI-S. 

Upon the subject of waters from artesian wells, I will simply 
say that tliey are a valuable adjunct to the rainfall of the waters 
from natural streams. There are many advantages also in 8 
farmer owning his own source of supply, instead of having to 
depend upon ditches or canals to divert the water from natural 
streams, the waters of which may be claimed by others. In feet, 
the more that I study upon this subject, I think that if he could 
fix it up so that he could have a stream of water flowing from his 
own well or spring, and sinking on his own land so deep that hia 
neighbors could not get at it, that it would often keep him out of 
difficulties. They would make him no trouble about riparian, 
prior or other rights. 

Bot statutory laws must be enacted so that the waters of 
artesian wells shall not be allowed to run to waste. It has been 
ascertained from ex|)erieEce that when there are a great many of 



these wells in the same region, many have gone dry, while the flow 
of others have lieen materially lessened. The Legislatures of 
several Slates have enacted laws providing that when the flow is 
nut necessary for use, the well must bo shut off, and prescribe 
severe penalties in case of failure to do so. 

DIVERSION OF RIVERS. 

The fourth method of adding to our supply of water in order 
to increase the acreage that may be cultivated, is the construction 
of large and exjieiisive works to divert the waters from the large 
rivers. Although in the arid region there are a great many small 
canals which take the waters from the inferior streams, there are 
very few canals that take the waters from the lai^e rivers. These 
works can only be constructed at enormous cfwt, and eventually, 
the Government will either have to undertake their construction, 
or offer some special advantage to induce private enterprise to do 
so. Although we have no such rivers in the arid region as the 
Ganges in India, from which are taken canals that run thousands 
of miles in length, still, we have a few, as the Columbia, Missouri, 
Rio Grande and Sacramento, that discharge large volumes of 
water, much of which may at some future time be utih'zed. 
There is no doubt l)ut that in the matter of irrigation we are 
behind Europe, Asia, and even Africa, not only in tlie extent of 
our works, but in their cost and engineering features. We are not 
only behind the modem nations of the Old World, but we are 
also behind the marvelous nations of antiquity. 

The explanation of this is, that the time has not yet arrived 
when the question of irrigation has become a great national ques- 
tion and necessity, as it has in the more densely populated coun- 
ti'ies of the Old World. But, leaving this topic for the discussion 
of the civil engineers, irrigation scheme promoters and the capi- 
talists, I pass to the last, the suppression of wasting waters. 

AMPLE POWER. 
There is no doubt as to the power of the legislatures of the 
States and Territories to enact laws, as many indeed have done, for 



controlling and supervising the^distributiun of water taken irotn 
the streams running witliin their respective boundaries, and thus 
prevent the appropriators from wasting water by diverting more 
than is actually needed for the purptse for which the appropria- 
tion was made. State Engineers, Boards of Control or Irrigation 
Commissionera have been provided for this purpose by some of the 
States, tlie duties of wliich officers are, as their names indicate, to 
control, supervise, and in some States, adjudicate all questions 
relating to waters and water rights. The laws of these States also 
provide that any one dissatieticd with the deciaiona of the Board, 
can have resource to the conrts. But, especially of late years, 
when every year the area, of land for which water is needed is 
constantly increasing, and the available supply of water is con- 
stantly diminisliin^, it has been the policy of the legislatures, and 
of courts — if it can be said that courts have a policy — so far as 
possible to suppress all wasteful methods in the diversion and 
application of waters. In the early days, a prior appropriation 
was deemed to cover all tlie water in sight, whether it was needed 
or not. There are many appropriators who still demand the 
amount of water claimed by them at first, although that amount is 
many times more than is actually needed by them for tJie purpose 
to which they apply it. Having no knowledge whatever of the 
proper use of water aa an aid to agriculture when they first made 
their appropriation, and thei'e being at that time an entire absence 
of any written authority upon the subject from which thoy could 
learn, and water being plentiful, it followed as a matter of course, 
that the settlers adopted very wasteful methods in the use of it. 
Many of these settlers still keep up their wasteful metliods, not- 
withstanding the fact, demonstrated by practical experienoei that 
by so doing they are raising smaller and poorer crops than they 
could have raised by using the water more sparingly. In many 
places it has been shown that from a given stream, five or six 
times aa much land could be irrigated as had been thought possible 
in the early days. But, even with ihe present laws for the preven- 
tion of these wasteful methods, the natural flow of the streams is 
becoming daily more inadequate to meet the demand, and, finally. 
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it lias become apparent to all, that if the prt^ixtw of l!ie irrigation 
developuiGiit is not to be seriously checked, more stringent meas' 
urea will have to be euactrd. Now ihat these possibilities have 
become known, and the population of the arid region is so rapidly 
increasing, there has come a time ivhen so many want water for 
irrigation and olher pnrpo.ses, tliat some systematic plan ia de- 
manded, and has to be settled upon for its distribution other than 
the wasteful methods, or rather a lack of methods, that formerly 
pievailed. So the legislatures of a few of the Pacific States and 
Territories, and the courts of all are t§nding to put an end to these 
selfish and wasteful methods, and follow more strictly for their 
basis the principle of "beneficial uses," 

AJJ EXTREME OASB. 

But, in sjieaking of the courts, I will SJiy that they have not 
all gone to Ihe extreme that a District Judge in Idaho recently 
went, in the case of Hillman vs. Hardwick and others. If they 
had. and the Almighty would execute their judgments, (here 
would be a sixth method of increasing the acreage under cultiva- 
tion in the arid region, and that would be by increasing the water 
supply by judicial decree. In that case the evidence was that 
there were about eighty to one hundred inches flowing in a certun 
stream, and the plaintiff claimed by virtue of a prior appro jiriation, 
125 inches of water. But in spite of the fact that \m claim to 
this amount and his actual application of all of the water for the 
purpose of iiTigation were both proven, the trial court rendered a 
judgment giving the defendanfei pel-mission to divert something 
like 800 inches over and above the amount claimed by the plaintiff. 
Of course the Supreme Court of that State reversed the judgment 
below, and Mr. Justice Huston, in rendering the opinion, said : 

"We then have this anomalous condition of affali-s: A creek 
or stream tlowing 100 inches of water, with' appropriations of that 
water to the amount of 800 inches, in additiou to the prior appro- 
priation of the plaintiff of all the water of the creek and its tribu- 
taries. To the ordinary mind this might, and perhaps does, 
present somewhat a difficult problem for judicial solution, unaided 



by dio statutes ; but the learncl District Judge found no difficulty 
whatever in reaching a conclusion as unique as it is unprecedented. 
We say unprecedented, because this question, under statutes identi- 
cal with that of Idaho, has been decided bo often in favor of the 
prior appropriator, that it has been generally considered, by botli 
professionals and profanes, as a settled question ; as, for iustance, 
the question has been decided up to 1889, twice by the Supreme 
Court of the United States, seventeen times by the Supreme Court 
of California, five times by the Supreme Court of Colorado, six 
times by the Supreme Court of Nevada, twice by tlie Supreme 
Court of Montana, once by the Supreme Court of New Mexico, 
twice by the Supreme Court of Utah, once by the Supreme Court 
of Or^on, and repeatedly by the Supreme Court of Idaho; in 
fact, the decision of the learned Judge in (his case stands aloue- 
We have been unable by the most diligent search to find a prece 
dent or parallel for it, Heroically setting aside the statute, the 
decisions and the evidence in the case, he assumes the role of 
Jupiter Pluvius, and distributes the waters of Goosberry Creek 
with a benefioient recklessness which makes the most successful 
efforts of all the rain wizards shrink into insignificance, and which 
would make the hearts of the ranchers on Goosberry dance with 
joy if only the judicial decree could be supplemented with a little 
more moistnre. The individual who causes two blades of grass to 
grow where but (me grew before, is held in highest emulation as a 
benefactor of his race. How then, shall we rank hira, who, by 
judicial fiat alone, can cause 800 inches of water to run where 
Nature only put 100 inches? We veil our faces, we bow our 
heads before this assumption of judicial authority. 

"Evidently the Court assumed that Gooseberry Creek was as 
inexhaustible as ihe widow's crust, or else that its decree po&sessed 
the potency of Moses' rod. All the provisions of the statute iu 
regard to priority of right incident to priority of appropriation are 
ignored, as are the sources and volume of supply." 

RIGHTS MUST BE RESPECTED. 

From the ruling of the District Judge in the case it is evident 
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that, iD some parts of Idaho at least, all do not iiudei-stand the arid 
region doctrine of the appropriation of waters. The rights of the 
prior appropriator must be respected. But water Is too precious 
an article in the arid region to be permitted to rnn to waste, and 
the great weight of modern authorities hold that, where a person 
has diverted a certain portion of the waters of a stream, and per- 
mits a part of the water so diverted to run to waste, or fails 
within a reasonable time to use a certain portion of the water for 
some beneficial use or purpose, lie can oidy hold that part of the 
water diverted which has been actually applied to some beneficial 
use; and his priority extends only to the quantity so used. Also 
the authorities liold that there has been no appropriation as to the 
water not used, and which ran to waste, but that that part might 
be subsequently appropriated and held by other parties, provided 
they took the proper steps, and they themselves applied it to some 
beneficial use or purpose, the final test in all cases being whether 
all of the water diverted is actually applied to some useful or 
beneficial purpose. 

There is another law that might be enacted by the State 
legislatures that would tend greatly to the public good, and that is 
a law providing for special condemnation proceedings of private 
water rights by virtue of the right of eminent domain. All of the 
States have statutes providing for condemnation of rights of way 
for ditches, and in some cases reservoirs; but they should, in my 
opinion, go one step fartber and provide for the condemnation of 
the water rights. This is a subject regarding which I know many 
here will take the opposite view; and I should like to hear its 
practicability thoroughly discussed in this session of the congress. 
California has been the foremost in taking this stop, and but very 
few of the other States have such an act. Some of the State 
laws especially prohibit the coLdemnation of water rights, notably 
those of Nevada. 

But tliroughout the Western country it very often happens 
that the location of perhaps a single appropriator upon a certain 
stream prevents the conservation and application of its waters to 
its utmost possibilities. He will not sell, except perhaps, at an 



enormous price. He will not joiu with otiiera iu nn enterprise of 
developing the waters of the stream so that more land can be 
brought under cultivation, and more homes made for other settlers. 
Like the dog in the manger, he simply rests on the prior location, 
and will do nothing himself nor permit others. Now, what is to 
be done in a case of this kind? Nothing can be done unless his 
rights can be condemned, under some provision of the legislature) 
which must also provide that just compensation shall be paid him. 

The Constitution of the United States provides that private 
property cannot be taken for public use without just compensation. 
Hence it follows that the ju'opcrty must be paid for, and that it 
cannot be taken at all except for a public use. This leatls to the 
question: What is a public use? Judge Cooley, upon this sub- 
ject, says: "The question, what is a public use, is always a ques- 
tion of law. Deference will be paid to the legislative judgments, 
as expressed in enactments providing for the appropriation of 
property." 

In a country like the arid region, wliere so great a portion ot 
the land is susceptible of agriculture, if the land can be irrigated, 
it may well be said, in view of the climatio i>eculiaritie8 and topo- 
graphical distribution of land and waters, that the legislature is 
acting for the public wel&re in making provisions for supplying 
its many farming neighborhoods with water. Indeed, in view of 
the climate and arid soil in this part of the country (and for this 
object, climate and soil may be properly considered), it is safe to 
say that the supply of water for such use may bo that which the 
legislature may decide it to be — a public use. The judgment of 
the legislature that it is such will not, therefore, be disturbed by 
the courts. 



The term "public use" ia an expression of indefinite significa- 
tion, and its application to the facfs of any particular case ia to be 
determined from the evidence. The supplying of water to a tract 
of agricultural land, though of many thousand acres in extent, it 
opcupictl by an individual proprietor, would be for his private 
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benefit, and not a [lublic use ; yet, the same tract of land miglit be 
so subdivided and held in individual proprietorship as to render 
the supply of water to it a public instead of a private use. It ia 
not necessary that the entire public shall enjoy the use, or even 
that it be capable tliereof, but the use must be capable of enjoy- 
ment by all who may be within that neighborhood, and there 
must be within that neighborhood so great a number of the entire 
public as to destroy its character as a private use. 

But, as firmly as I am of the opinion that such statutory 
provisions for the condemnation of private water rights would be 
for the public good, I am also as firm in the belief that there are 
other laws that should be passed in connection therewith. A 
maximum water rate, with severe penalties for any over-charge, 
should be fixed either by the legislatures themselves, or by some 
board by them created. There should also be an act providing 
that canal and reservoir companies organized for the purpose of 
furnishing consumers with water for beneficial uses, should be com- 
pelled to supply the demands of all bona fide customers when they 
tender the rate fixed therefor, and when the water can be spared 
without injury to the prior rights of others. Some few of the 
States have these last two provisions, but many have not. 

Again, laws should be enacted by the legislatures providing 
for the survey, measurements and calculations of the discharge of 
the streams. These should be made by the State Engineer or a 
special irrigation engineer authorized for that purpose. Records 
should be kept of these calculations, which records sliould be the 
property of the State. 

Coupled with the last law, thei'e should also be a provision 
for a record to be kept by some officer of the name and address of 
the various claimants to the waters of any stream ; also the nature 
of the use on which the claim for appropriation is based; the time 
of the commencement of such use ; the date of beginning the sur- 
vey; the date of beginning the construction of works; the date 
when the same were completed ; the date of beginning and com- 
pletion of enlargements, if any; the dimensions of the ditch as 
originally con.structed and enlarged ; the (iate when the water was 



A NEW IRRIGATION COMBINATION- 



L RESERVOIR SUrPLIED BY AHTKSIAN WELI.S ON TUE SHORES OF 
GREAT SAT,T LAKF. 
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Syracuse, Utah, is ownetl by tlio Adams & Kiesel Salt Com- 
["Ipany. It b situated on Great Salt Lake, nine miles south of 
*[^den and tweuty-six miles north of Salt Lake City, and is 
reached by a spur running from the Union Pacific at Syracuse 
Junction to the lake. It comprises 1,200 acres of land skirting 
the same, anil having a water frontage of six miles, and is the 
best and largest salt farm on the lake, having superior natural and 
artificial advantages. All along the lake frontage, and a short 
distance back from the shore line, there is a series of sloughs or 
basins which have been converted into ponds for collecting the 
salt. The land iiossesses several important requisites, adapting it 
to the uses to which it is being put, to-wit: salt manufacture, 
jAoek raising, growth of hay and grain, and a large variety of 
'SGruits, and especially to the growth of potatws, sugar beets, cab- 
bage, carrots, onions, strawberries, and an extensive vineyard, 
consisting of Concord, Niagaras, C'atawbas, Delewares, Muscat 
and Tokay grapes. T!ie manufacture of salt is by the "Solar Pro- 
cess." The water is pumped from the lake into lar^e storage 
.reservoirs, and carried into the sloughs by canals during the 
lonths of March to July inclusive, and the salt is harvested, as 
shown by the adjoining illustration, on tramways to the banks. 
The salt in this state is useful for the use of silver mills, and for 
salting stock and hides. Two or three trains of salt go out of 
Syracuse every week. 

Utah has in operation four salt refineries. The impurities in 
Bait made from Great Salt Lake are very light, not to exceed five 



per cent; such impurities being lighter than the sait, are very 
easily separated while going tlirough the refining process by a 
aeries of blowers, leaving the salt, when refined, in a high state of 
purity, being over 99"^ pure. This refiaGd salt is pnt up in neat 
packages consistsng of two, throe, five, ten, twenty-five, fifty and 
one hundred pound sucks, and is distributed all over this inter- 
mountain country, going as far northwest as Piiget Sound, Port- 
land, Pendleton, Spokane and Walla Walla, and east to Colorado 
points, and in all cases the manufacturers have met with a ready 
sale in competition witli English salt on the west, and Kansas, 
Micliigan and New York Salt on the easl; tlie competitive line is 
drawn only by the freight rates. The manufacturers claim that 
there ia a slight preference for Utah refined salt, owing to its high 
grade of purity and the fact that it does not cake. 

After taking possession of this property for salt purpo.ses, 
Messrs. Adams & Kiesel soon discovered that they had very 
valuable farming lands, and started to produce potatoes and luceru, 
and went extensively iuto shade tree planting, trusting to the 
irrigating canals supplied from the Weber River for watering 
their grounds. After working on this proposition for two or 
three years without any specialty profitable results, owing to the 
fact that when they depended upon the irrigating canals for water- 
ing their grounds, they found that when they needed water the 
most, they could not get it, and when water was not needed, they 
would have an excess, and finally hit upon the plan of storing 
their water in largo reservoirs for irrigating, as shown by the 
accompanying illustration. These reservoirs are all supplied by 
artesian wells as shown. They now have in operation sixteen of 
these artesian wells, that flow steadily the year round, and they 
are thus enabled to secure all the irrigating water at a depth of 
from eighty to two hundred aud forty feet. They also have in 
active operation two "positive" artesian wells that flow into tanks 
elevated thirty feet above the ground. The first season that the 
storage reservoir was put into active operation, it demonstrated to 
a nicety that the reservoir system would prove a si 



scale, by bringing the land into a high state of cultivation am 
reducing it to a proper level. 

Tliey then went into the growth of cabbage on a scale of 
80,000 liead, large onion fielda, carrots, sugar beets, asparagus, and 
3,000 fruit trees, consisting of apples, peaches, plums, pranes, 
Bartlett pears and dwarf peai-s, and tLis year began to reap the 
results from this perfect system of irrigation as demonstrated dur- 
ing this season; for instance, water was turned on 190 rows o 
onions at one time, and the same method applies to cabbage a 
other vegetables. The reservoir is equipped with valves so thi 
any amount of water can be drawn as wanted, 

Messr.4. Adams &, Kiesel claim that experience has tauj 
them that simply plowing up the land and running a harrow o 
it, putting in your seed and trusting to irrigation canals, proves t 
loeing game from start to finish ; but if a farmer will, in the firs 
place reduce the land to a proper level, and set his reservoirs on t 
slight elevation, and thoroughly cultivate his ground during tl 
growtii of the crop, he will reap pi-ofitable results; and this a 
to the growth of anything, whether it be lucem, potatoes or beet 
What you want is the water on your crop at the right time and ii 
proper quantity; and recommend the storage reservoir system J 
matter how supplied, wliether by artesian wells or canals. 

These enterprising gentlemen have also gone into the growinj 
of Berkshire hogs on a large scale. They feel so much e 
aged by the past success of the storage system that they ai 
preparing another reservoir to cover one hundred acres. 

The home office of Adams A Kiesel Salt Company is with i 
F, J, Kissel & Co,, Ogden, and Mr. D. C. Adams' office is at the^ 
Alta Club, Salt Lake City. 




It is admitted by all well informed people that irrigatio 
Utah has reached a high state of development. Perhaps in no 
part of the United States has tlie distribution of water for agricul- 
tural purposes been reduced to a system aa completely as it has 
here been done. From the meagre statistics available, I believe it 
is safe to conclude that the arid laiida of the west, which can be 
irrigated, will be quite as valuable for agidcultural purposes as the 
corresponding lands of the east which are dependant on rainfall. 
Indeed, many careful observers of wide experieuM, have no hesita- 
tion in asserting tliat arid lands which are capable of being 
irrigate<l, possess a decided advantage over land dei)endeut on 
rainfall. This opinion applies to land devoted either to agricul- 
tural or horticultural purposes. In the Micsissippi Valley the 
only question of moment in regard to water ia to devise means of 
increasing the rainfall aud regulating its passage to the drainage 
streams; but in the arid belt, we are interested not only in increas- 
ing the annual fall of water, but equally, yes much more, in 
conserving ttiat which falls until such time shall come as it shall 
be needed for our crops. The experience of the world serves to 
convince us that there is a close relationship between forest areas 
and rainfall. It ia not difficult to understand how forests benefit 
a country from a climatic standpoint. Careful observations show 
that the air over a forest is a little cooler, and that it contains 
more vapor of water than the air over a plain. Hence the condi- 
tions are more favorable for the precipitation of rain over a forest 
when a current of moist air passes over it, than when the same 
pas.^es over a desert. It has been suggested by some scientisis of 
reputation, that trees induce an electrical condition favorable to 
rainfall, but so little is positively known in regard to this, that in 
the present article it is only entitled to mere mention. Tn Utah, 
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as ill all the rest of tlio liocky Mounta!ii region, oiii" mountain 
forests are probably much more useful in seouring proper distribn- 
tioD of water throiigliout llie year, than in actually inducing an 
increased precipitatioD. With our mountains denuded of trees, 
the snows of winter will be largely blown into the canyons. The 
little which remains scattered o\'er the surface will be melted by 
the first warm weather of spring and rush into the canyons, and 
from those into the agricultural valleya at a time of the year when 
water is little needed, or in many cases when it is an absolute 
detriment. The snow which collects in unshaded canyons will not 
last all Slimmer. 

When the mountains are protected by fjresfs, the moss and 
leaf mold act as a 8]K)nge, taking up whatever water reaches 
them, and gradually giving it up to the soil, from which it reap- 
pears as springs, which unite their outiiow to form brooks and 
rivulets, which are the water reservoirs of agricultural lands^ as, 
when fed by spriuga, tht*y flow evenly thronghout the year, and 
I' furnish a supply late in the summer when it ia most needed, 

jl While the most striking beuefiti of forests are more apparent in 

|i mountainous regions, still the forests on the plains are not without 

jl benefit. Experience seems to show that when plain.s are de- 

^ forested, the level of the available subterranean, water sinks, and 

.1 aridity increases. It is quite possible that great floods are largely 

j due to cosmic causes, yet the deforesting of the high lands must 

JL permit the waters to descend to the valleys mnch more rapidly 

^H than they otherwise would, and so the evils of the flood are ex- 

^K aggerated. That many of these evils, such as washing away of 

^H fertile soil, imd depositing sand and gravel on arable lauds, can be 

^H remedied by reforesting, is practically demonstrated by the ex- 

^H j)erience of France and Tyrol. Volumes might be written on the 

^H| preservatiou and proper use of the water supply of the world. It- 

^^P is not over stating its iniportaacc to say that it is the most impor- 

^H tant subject now before the jieople of the fiot-ky Mountain r^on. 

^H Lost February the Utah Forestry Association was organized for 

^^1 the purpose of promoting the cai-eful stuily of our forestry prob- 

^^B lems, and aiding in securing such national and state legislation so 
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may be needed to promote common interesta. Just what national 
or state legislation we need is not fully known at present, but one 
result which should bo attained aa soon aa possible is a national law 
which Srill forever protect and preaerve the forest area arotind tlie 
headwatord of all streams. 

In too many cases the timber around the headwaters of irri- 
gating streams has been destroyed. In such instance's proper 
national or state reservations should be made and the wctrk of 
reforesting begun; but as prevention is always better tlian cure, 
our attention should first l>e direefed to areas which simply need 
preservation. In the near future a large and valuable tract of 
country is to be opened for settlement in northeastern Utah. A 
study of the map of that region shows that four of the great 
irrigating streams of Utah rise witJiin a few miles of each other in 
this soon-to-be-settled country. The strtsams are Provo River, 
Weber River, several lai^e forks of the Duchesne, the Bear River, 
and a number of smaller streams. It is stated by those who pro- 
fess to know, that e-xtenaive forests now surround these head- 
waters, but unless vigorous and decided steps are taken to prevent 
it, as soon as (he country is thrown open to settlement, the forests 
will be destroyed, and the people of Utali will have to expend 
vast sums of money to restore in fifty years what they may now 
save without expense. 

The interests of Utah demand that the subject of forestry be 
taken up iu good earnest by men in all parts of the state, and that 
while we rush into no measures with undue haste, we act promptly 
so soon as we definitely know what is needed, and one thing 
which we may feel quite sure is required, is a permanent reserva- 
tion in the Uintah Mountains which will protect the forest area 
around the headwaters of the streams I have mentioned. 

With the pride which we all feel in uiir new State, surely we 
will not permit our future interest to be sacrificed for the sake of 
the petty gain to be realized from cutting the timber on the 
Uintah Mountains, where it is needed to properly conserve the 
water supply. 

C. A. WHITING, 
University of Utah, Sec, Utah Forestry Association. 
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The inhabitants of the inter-mounlain region live in an arid 
climate, and they, and also the inhabitants of the semi-arid region 
t of the Rockies, have before them for their solution the great 
problems of irrigation. They are of all degrees of difficulty. The 
irrigation of small valleys from small mountain streams as has 
been, up to a recent date, practiced in Utah and Nevada, is a com- 
paratively eaay and simple thing, but the construction of immense 
reaervoira for water storage and the fertilizing of immense tracts 
of land by cauala and high-line ditches from lakes and large 
I livers, are enterprises stupendous in their magnitude. Irrigation 
in this conntry has, however, reached the stage where such great 
iworks must be undertaken or development cease, and this is the 
, condition which now confronts legislators, social etwnomists, irriga- 
*taon engineers, and any irrigation congress. How important it is 
that there should be no mistakes; how essential the great irriga- 
tion projects should be based on the facts of nature. Unless the 
ihydraulic engineer works with an adequate understanding of the 
■water supply he is to deal with, his work is largely experimental 
and much of it must i-esult in disappointing and costly failure. 
Where is he to gain this desirable information? There are two 
methods by which tlie volume of the water supply of rivers, lakes 
and catchment baaing may be compnted. They are, briefly, cur- 
Tent measurement and observation of rainfall. In my judgment, 
the best results will be obtained by combining the two methods; 
but if only one can be employed, I would consider the precipita- 
tion measurements as giving the most complete and satisfactory 
• data, especially in calculating the supply for atomge reservoirs, in 
basins where the supply is from melting snowflelds or inconstant 
or intermittent streams. 

The engineer asks: "Is the rainfall of a certain locality 
Buf&cient and constant enough to guarantee the desired water 
Wipply?" and the question is for the practical meteorologist to 
iDswer, 

One cannot fail to see how intimate is the relation between 
climate and irrigation. The source of all running water is prim- 
rilythe rain that falls from the heavens. Eainfall, which appears 
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at first so simple, is a very iiitricafe and compUcatet! subject, ainl 
a discussion of its causes, cuiiditioiis and mocIiiicatioDS would be 
far beyond tlie designs and limits of this paper. It is siitficient to 
briefly show how the peculiar topograpliical features and geo- 
graphical situation of these far western States have given us au 
arid climate, that is, one with little rainfall. The very cause of 
our arid climate is tlie mountain barriers where the streams take 
their source, which absorb the moisture that would otherwise fall 
over the plains and valleys. So one of the relations that irrigation 
has to climate is that an arid climate necessitates resort to it. 
Another and a very important one is that in au arid climate the 
iixigation supply is constantly and rapidly diminished by absorp- 
tion and evaporation, 

Tlie work and methods of utilizing the available water supply 
belong in the province of the hydraulic engineer, but the causes of 
the water supply, both primal and modifying, are strictly and 
properly in the province of the meteorologist. Rainfall we con- 
aider a primal cause, while absorption and evaporation are modify- 
ing causes that effect any water supply. 

THE UHSERVATIOSH, 

Tiie National Weather Bureau and its pi-edec^sor, the Signal 
Service, have for many years observed and studied the climate of 
the so-called "arid region," and of late their work has been supple- 
mented by that of a larger corps of voluntary observers under the 
direction of State Weather Services. Not many years hence, as 
the result of this vast network of observations, every imiiortant 
feature of our varied climate will be known and understooil. 
Enough is now known, however, to supply the principal facts 
affecting water supply, water storage and irrigation. What is most 
lacking is a series of observations of snowfall high up in the 
mountain ranges. It is taken for granted, although not surely 
known from observation, that the precipitation on the mountain 
summits is much greater than in the valleys below where it has 
been measured. Just how much should be accurately determined. 
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and although such determination is exceedingly difficult, laborons 
and expensive, it is essential and should be provided for. 

What, it may be asketl, is inoludod in the arid region? All 
the inter- mountain country and portions of California and Oregon; 
also the country east of the Kockiea as far as the 100th meridian 
at least, must be considered arid or semi-arid. It comprises those 
seetiou.s of the United States over which the rainfall is the least, 
the temperature highest, evaporation most decided, and the amount 
of sunshine the greatest, thus presenting the phases uf climate 
apparently most adverse for agriculture or any industry where 
abnndant water ia essential, and irrigation therefor, is indisi>ensible. 

The total rainfall ia abundant, and even heavy, west of the 
Sierras ; it is, aside from exceptionally dry localities, considerable 
in the remainder of the arid region ; but in its unequal distribution 
thronghout the year, lies the difficulty or actual impossibility of 
carrying on agriculture without the aid of irrigation. Not only is 
tlie seasonable distribution of rainfall in the arid region unequal, 
but 80 also is the geographical distribution, tliua further complicat- 
ing the subject of water siqiply. Taking an annual rainfall chart 
of Utah, tabulated from a long series of ol>servation, we see by 1 
far the greatest proportion of rainfall occurs throughout the cen- 
tral part of the Territory from north to south ; throughout this 
region, comprising one-third of the area uf the TeiTitory, it is over 
ten inches annually, and the extreme amonnt, that is to say, of 
axteen inches or more, occurs in 1he north, in the counties lying 
on each side of the Great Salt Lake. Ogden lias tlie greatest 
precipitation recorded at any station: St. George, in the extreme 
southwest, has the least. The causes of the greater precipitation 
in the north are probably the more northward track of the major- 
ity of the storm areas, and the high mountains near the eastern 
shore of the Great Salt Lake. In tables which have been fur- 
nished to the committee on statistics for this congress, the annual 
inequality of the rainfall, varying from one-third less than average 
amount— which is about seventeen inches — to one-third greater 
than the average amount, has been fully shown; so also has the 
inequality, by the greatest part of the precipitation 
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occuring in the winter seasou, from October to May. It is heav- 
iest in April usually, and lightest in July or Sept*;niber. As will 
be seen /rom a study of the tables, from one and a lialf to two 
times the amount of the precipitation falls over Utah during the 
winter season that falls during tlie growing seasou. Herein lies 
both the necessity and opportunity for water storage in natural 
or artificial reservoirs. 

There are twice as many acres of arable land in Utah uncul- 
tivated, because unirrigated, as there are aci-es under irrigation, and 
the condition is a similar one in the other Territories and States. 
Under the simple methods heretofore followed, these lands cannot 
receive water. Tlie question for solution is, can these lands be 
irrigated under the more advanced and expensive methods, pursu- 
i ing irrigation engineering to its utmost profitable limit. Nothing 
^in the way of climate prevents, and if there are topographical 
difficulljes they are for the engineers to surmount, as has been in 
railway engineering. 

The rainfall in cubic inches of water has been computed for 
the several States and Territories as follows : 

Utah an annual average of about fourteen cubic miles; Nev- 
ada, about the same, Colorado, twenty cubic miles; Arizona, 
twenty-two and three-tenths cubic miles; New Mexico, twenty-five 
and three-tenths cubic miles; California, fifty-six and three-tenths 
cubic miles. But it must not be supposed that this enormous 
L^uantity of water, or even an approximate part of it, is available 
for purposes of irrigation in any particular year. A very large 
Ismount is lost by absorption and evaporation, and besides, the 
lyearly fall varies greatly in ditferent years, as has just been shown 
|for Utah, and as is true, also, for other States and Territories. 

Absorption cannot be treated liere, and let it siifl^ce to say 

Qiat the absorptive power of the soil in this dry region is enor- 

Ftnonsly great, especially during the heated and excessively dry 

■periods of the summer. It should be provided against, as far as 

Jpossible, in the materials of which the irrigation works are con- 

Ticted. Evaporation will be spoken of later. 
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of the Utah record ia the percentage of miny days that occur in 
each month; thus, for January, the percentage ia thirty-six, or a 
probability of rain occurring in a meaaureahle amount in one ont 
of every three days; for July, twelve per cent., probably one in 
eight; September, thirteen per cent., about the same as July. 
This probability is entirely independent of the quantity of rain 
that may fall on any one day, and the days of rain ai-e not diatri- 
bnted uniformily throughout any month, but are usually "bunched," 
two, three, or even more rainy days occurring in succession. The 
summer rains occur mostly in showers, which are often torrential 
in and adjacent to the mountains. The tables and records referred 
to are from Salt Lake City, but observations from other points, 
as far as they have been extended, show similar re.sults. The 
rainfall is unequal, both seasonably and geographically, unfortu- 
nately in the former case, since, as the bulk of it occurs in winter 
and early spring, the water, except what precipitation ia in the 
form of snow, must either run to waste, or else be stored a long 
time before being used in irrigation. 

Observations have clearly shown that enough precipitation 
occurs in the great di'ainage areas to give an abundant water sap- 
ply for irrigation pui-poses, provided it can be collected and 
retained until needed for distribution. 

Although evaporation ol>servations have not been as complete 
and extended as might be desired, thoy have sufficiently shown 
that evaporation in this arid region goes on at an enormous rate; 
because of a great amount of auiisliine, brisk to violent winds, and 
an atmosphere with great capacity for moisture. To say that the ' 
atmosphere over a certain i-egion has a great capacity for moisture, 
is the same as to say that its humidity is low, both absolutely anil 
relatively. By absolute humidity is meant the actual weight, in 
graitLS, of the vapor present in any given vohime of air; by rela- 
tive humidity is meant the ratio which the amount of vapor 
present in the air at any temperature bears to the amount which 
the atmosphere, at that temperature, could hold if saturated; for 
there is a certain limit, called saturation, to the amount of moisture 



which tlie air can hold, which limit increases with the tempera- 
ture. In saturated air, evapuration cannot take place; in low 



humidity it is rapid, 
for Utah as fiillows: 



The absolute humidity has been calculated 



Ranging from 1.1 grains to the cubic foot during January, at 

a temperature of 26 dogrea? ; to 1,7 grains in April, temperature 
48 degrees; to 2.4 grains in July, temperature 77 degrees; to 1.8 
grains in October, temperature 49 degrees. The relative humid- 
ity, using Salt Lake averages for the past twenty years, which are 
proVmbly too high for Ufah in general, is as follows, by monthly 
ns: Jannaiy 65, February 64, March 5.5, April 50, May 46, 
e 39, July 3G, August 37, September 38, October 48, Novem- 
ter 67, -December 06. From the foregoing we may calculate the 
absorptive capacity of the air roughly, as follows, in grains vapor 
to the cubic foot of air; January 0.62, February 0.84, March 
1^1, April IM), May 2.5S, June 3.86, July 5.17, August 5.02, 
September 3.57, October 1.98, November 1.16, December 0.74. 
Tlua gives an idea of the limiting poasibilities of evaporation in 
Utah. Comparisons have shown that the climate of Utah is 
dryer than some of her neighbors, but moister than others. 
Nevada and Arizona are dryer, Colonido and Idaho are less dry. 

If only fifteen or twenty inches were evaporated annually, it 
would be a fact of only minor importance to irrigation; but over 
much of the arid region the water which would be evaporated if 
freely exposed, would attain a depth of from five to ten, and possi- 
bly, in some cases, fifteen feet annually. Professor Gilbert has 
estimated the annual evaporation over Lake Michigan as equal to 
a layer of water twenty-two inches deep, while that over Great 
Salt Lake is estimated at eighty inches annually. Profeasor 
Thomas Russell calculated the evaporation at Salt Lake City to be 
seventy-four and one- fourteenth inches annually; that is, more 
than six feet. Tliat is a large amount to be removed from the 
reservoirs and ditches of any irrigating system, yet it should not 
be discouraging, since, although evaporation in Arizona is much 
greater than in Utah, Lieutenant Glassford, who has given the 
matter much study, says, and maintains it by evidence, that not 
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only is the original rainfall to the southwaixi of the Great Divide, 
over the watershed of the Gila river system, more than plentiful, 
but the available water supply, after deducting the losa by evap- 
oration, is abundant to supply three times the amount of land now 
under irrigation. Two statements I copy verbatim from his re- 
port: "Twice each year there occurs sufficient aqueous precipita- 
tions in Arizona to reclaim every aere of land worthy of such 
reclamation." "The co-efficient of evaporation, though absolutely 
high, yet is relatively so small iu comparison with the actual and 
projected storage basins that it may be economically disregai-ded 
as a vanishing quantity." 

Over Colorado the possible evaporation la computed as less 
than that of Utali, ranging from aisty-five to seventy inches 
annually. Over Utah it is quite eonstaat, and averages seventy 
to seventy-five inches. In New Mexico the possibility of evap- 
oration is from seventy-five to eiglity inclies. In Arizona the 
figures are widely varying, ranging from fifty-five inches in the 
mountains to one hundred indies in the south. This would indi- 
cate that in any storage system by irrigation in southern Arizona, 
the reservoirs would not bo so much affected by evaporation as 
would be the ditches in lower -lying lands. 

In Nevada, evaporation possibilities are greatest, being from 
eighty to one hundred inches annually. The great amount of 
sunshine over southern Calfornia, and over the inter-mountain 
region as well, enormously facilitates evaporation. It complicates 
tlie question of agriculture because, occurring in this maximum 
amount in mid-summer, the extreme dryness resulting is adverse 
to growing crops, not only parching them, but lessening the water 
supply. 

High winds, especially hot and dry, as they are apt to be in 
the arid region, greatly facilitate evaporation. This tiiey do by 
caudng a constant renewal of the air over the evaporating surface, 
taking away the air as it becomes laden with moisture, and sup- 
plying dry air in its place. 



Evaporution cannot be prevented, but it can undoubtedly be 
greatly diminished by the cultivation of forests. Tliere are those 
who deny this as well as those who dispute that rainfall will be 
increased by timber culture and general tilling of the soil. Tbe 
data ujrau which to de<nde the latter point b too meagre, but that 
forests prevent excessive evaporation is almost self-evident. One 
way in which they would effect this is by sheltering the reservoirs 
and ditches not only from the sun, but also from the winds, 
whicli, as we have seen, are agents in evaporation. Whether 
forests increase rainfall or not, there are many reasons for holding 
that they tend to make the distribution of rainfall more uniform 
throughout the year. This suggests the rather idle speculation 
that in time to come the forests raised by irrigation might at leaat 
render it no longer a necessity. 

Whatever be done about growing new trees, it is positively 
essential for the success of irrigation projects that these forests still 
left upon the mountain sides should be preserved. They hold the 
fields of snow far into summer, permitting them only gradually to 
melt, which otherwise would be turned into terrific torrents in the 
earliest spring sun, and go on their way to destroy reservoirs and 
ditches, perhaps property and life itself, or at least run fruitlesB to 
the sea. 

The manner in which precipitation occurs — whether in steady 
rains or in heavy showers, has an important bearing on the ques- 
tion of storage reservoirs. In New Mexico and Ai'izona, torrential 
rainfalls, some of them veritable "cloudbursts," are very frequent ■ 
in Arizona thirty to forty j)er cent, of the entire precipitation 
occurs in heavy showers. In Utah they are not uncommon. Such 
conditions require great care in the construction of reservoirs to 
make them strong enough to withstand great flood.'^ and witli 
waste-wiers, which will allow the gradual overflow of excessive 
amounts of water. 

The purpose of this paper has not been to deal exhaustively 
with climate, rainfall and irrigation for the instruction of experts, 
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seems about identical with that of Cache Valley, All crops of 
small gnun give there a vory large yield ; com ripens; excellent 
apples (without worms), pears, plums, cherries and small fruits 
are raised. The hardy varieties of peaches and grapes generally 
succeed. But lucerne seed and honey arc, curiously enough, the 
staple products exported. Upon the whole, there is not in Utah a 
farming community more prosperous than that of Ashley Valley. 
The present flow of water in Ashley's Fork is barely sufficient to 
irrigate the land now under cultivation, but — by properly utilizing 
as storage reservoirs several natural lakes on top of the Uintah 
plateau — the volume of water can be so increased during the 
irrigating season as to water the entire amount of tillable land in 
the Valley without stint. 

Lucerne Valley — in altitude and climate identical with Ashley 
Valley — lies close to Green River on the south side of Henry's 
Fork, well sheltered from winds by surrounding sandstone reefs,] 
It contains over eight thousand acres of land with superior soil— 
a warm, sandy loam, free from alkali and rooks. In 1892 th$^| 
"Lucerne Land &, Water Company," a Salt Lake corporation, 
commenced the construction of the "Sheep Creek Canal," for theM 
purpose of irrigating Lucerne Valley and some adjacent benche^J 
in all sixteen thousand acres of land. At present the Sheep Creek-i 
Canal is completed as far as concerns the irrigation of Lucerne J 
Valley. Thirteen miles of main canal conduct the waters of,! 
Sheep Creek to the head of the Valley, over which it is distributed 
by over twenty miles of laterals. Desert filings cover already 
sixteen hundred acres of land; this tract is fenced, and last sum- 
mer farming, gardening and tree-planting were commenced with 
very gratifying results. The balance of the land is now open to 
homestead entry ; water can be bought from the Lucerne Land & 
Water Company on reasonable terras. Lucerne Valley will have 
an abundance of water, and with its excellent soil ought to make a 
very desirable place for settlement. Besides the two valleys 
described, there are good sized tracts of land in other localities 
upon which water can be brought at reasonable expense. 

While in the aggregate a very large number of cattle are 
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Lraiaed and pastured in our "neglected corner," the business of 

brtock-raisuig is mostly conducted in an indolent, happy-go-lucky 

k'xaaRner, without much enterprise or eflbrt. The summer range is 

; escellent and practically unlimited, but the winter pasturage 

1 entirely insufficient to keep the stock in condition, and the 

Y cannot be supplied — as the stockmen ai-e trying — fey the 

small amount of hay to be mt in the narrow bottoms of the 

streams. 

The large Uintah Plateau is practically covered with fine 
forests of Norway pine, red and white pine, spruce abd balsam. 
>.Ihe "noble red men" on the adjsicent reservations have formerly 
^been in the habit of setting tire to the timber in the fall so as to 
drive the game out of it ; for that reason large patches show only 
small young trees, but many thousand acres of timber suitable for 
merchantable himber are yet standing. A number of small saw 
e in operation, but for lack of transportation facilities they 
i<mly supply local demands. 

The most important mineral found is a bituminous coal of 
good quality, ivhich crops to the surface in Lucerne Valley, Ashley 
Valley and many other places; it undoubtedly underlies the sand- 
Stone formation of the country and exists in inexhaustible quan- 
tities. The Brush Ci-eek Copper Mines and the Asphaltum Mines 
near Fort Duchesne are too well and favorably known to make 
further comments upon the occurrence of these two minerals 
necessary. Promising outcrops of iron or of silver — lead ores are 
frequently observed; and in spite of the recent malodorous fake, 
otherwise known as the "Deadman's Mine," many good pros- 
pectors believe that eventually, important gold mines will be 
discovered. 

If one of the many Denver & Salt Lake Short Line Railways 
— constructed on paper — should happily materialize, it will cross 
this country, and the great opportimitiea for irrigation enterprises, 
the pasture and timber lands, the vast coal fields, unexcelled 
asphaltum bods and rich copper mines, may be developed and 
utilized, but that will be another story. 



SOME OBJECT LESSONS ON IRRIGATION- 

BY J. M. GOODWIN, 

Among the incidents of American history few possesa more 
thrilling interest than the manner in which dense forests in the 
United States were leveled, that here and there spots of land might 
be cleared and eiiltivateil by the hardy pioneers of a new world, 
The transformation of the country from almost an impenetrable 
wilderness of trees to fields of waving grain and the upbuilding of 
happy homes, presents one of the most pleasant pictures of modern 
civilization on tlie arable lands of our glorious country. The peo- 
ple who subsequently pushed out into the deserts of arid America, 
and through systems of irrigation redeemed the soil and built up 
new empires deserve equal praise along with the oarly pioneers of 
America, since their works and labors were surrounded with 
equally as many dangers and privations, while the results in trans- 
forming the country are about as great. The men who, forty 
years ago with pick and shovel and hard labor of hands, dug the 
ditches which have made Utah valleys so fruitful, deserve being 
crowned as heroes as much as the brave men who won laurels in 
battles of our countiy. Removed as they were from other people 
and supplies, they nevertheless went forward and achieved such 
wonderful victories over nature and the elements, a^ to make the 
once parched lands the most fruitful of any, and brought happi- 
ness to all the people. Thanks to the many lines of communica- 
tion piercing the arid regions of the West, it is now an easy 
matter to subdue the deserts and open np great tracts to settle- 
ment, just as good as were the acres in Utah which have so long 
been classed as the richest of garden spots, because so well irri- 
gated and cultivated. Utah and Idaho both offer fine inducements 
for people to settle on such lands. 

The man who has cultivated irrigated land will never be 
content to own lands dependent upon nature supplying the moist- 
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an mmply through jtrecipitatioD. He would deem such a change 
a snirender of a certainty for an nncertainty in crop pTodnotion. 
Pmbulilv the hesl object leasoDS in irrigatJon to be found 
anywhere- is seea in Utah and Idaho, extending from the UtalK 
Arizona line northward to Montana, a distance of sax or aevoa 
hundred miles, and over a country taking in al! of Utah, a littlt 
of Colorado and soathem Idaho. At the sontli we find a country- 
si' wanii as to prodnoe gi-apes, figs, English ^\'alntit£, almonds and 
some semi-tropical fruits, while the atmosphere is so dry as to give 
rai^ns ready dessicated on the vines, lender irrigation and the 
great heat thus developed, cotton, com and all grains and fraita 
grow profusely. A dozen years ago, few localities presented a 
more desolate appearance than the valley of the Grand, of which 
Grand Junction, Colorado, is now the business center. The waters 
of the river conveyed to these once barron lands liave rhangwl the 
scene to that of fields of wonderful production in grains and root 
crops, while the numerous orchards are so jirolific in fruit of such 
excellence in appearance, dze and Savor, tliat for the past three or 
four years the citizens have anually held their "peach day" at 
Grand Junction, to which all the world are in\'ited to come and see 
and partake, and their thousands of victors are not only made 
welcome but are loaded down with frnits to earn.' away. And 
this is on land^ from which hostile and savage Indians were driven 
only thirteen years ago, and the irrigation system was not intro- 
duced until seveial years afterwards. 

Great Salt Lake A'aUey has been written about so much and 
the City is so well known, that simply to mention the fact iJiat 
irrigation has added much to their attractions is snffident. The 
nortb end of this valley, however, is now uudei^ing a transforma- 
tion scene, a resultant from the construction of the largest and 
most espenave canal system in Utah, and known as the Bear 
River Canal, which will cover over one hundred thousand acres of 
rich lands and which is being rapidly colonized, 

Upper Snake River in Idaho has been tapped the past six or 
eight years by numeroiis canals, and a country twenty to thirty 
miles wide and over one hundred miles long, which five years ago 
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all a sf^ebrush desert, not producing lialf eDOugh to supply 
tbe small population, has grown to a rich agricultural district, 
from whicn six or eight thouaand carloads of produce is being 
shipped this season. Wheat, fifty bushels per acre, oats, sixty, 
potatoes, two hundred to five hundred bushels, and hay two to 
five tons are talked of as common or average products. This 
rapid growth o£ country haa made the Utah Nortliem a good 
paying branch of the Union Pacific System, and the future 
promises even better things. 

Southwestern Idaho, taking in the Snake, Boise, Pay- 
sons of all as to results of irrigation. Up to the building 
ette and Weiser Valleys, presents probably the best object les- 
of the Oregon Short Line Railway, ten years ago, Buiae City 
occupied an isolated position, being from thirty to sixty miles 
from any towns and two hundred and fifty miles from a railway. 
He who went there by stage in those days had from forty-eight to 
sixty hours constant travel over an unbroken desert. The town 
was truly an oasis in tbe desert. Its fruit and shade trees, gar- 
dens, etc., so different from tiie stunted sage of tlie plains, added 
BO much beauty to tlie site as to at once charm the stranger and 
make him feel at home. Only the bottom lauds were then used 
for cultivation, and the aci-eage was very small. Since then the 
ditches and canals have climbed the bluffs and now carry water 
over the elevated plains until the desert is melting away, and not 
only farms with homes are springing up in all directions, but 
prosperous towns have arisen and become active business centers, 
while no finer fruits, no better vegetables and grain crops are pro- 
duced anywhere than upon these lands. Experiments in prunes 
give promise of this locality becoming a prominent prune country, 
while the warm dry climate has been proven to be just adapted to 
hop raising because of freedom from insects, mildew, etc., while 
the product ia three to five times as much per acre as in the hop 
districts of New York. 

Over all this vast country thus partially described, and which 
geographically and physically is really a part and parcel of Utah, 
the mother of western irrigation, there are awaiting many acres of 
the public domain for settlers who, with energy and labor, can 
soon make for themselves good homes, in which jieace, happiness 
and prosperity should dwell. These lands are bordered with 
majestic mouutains, which cat«h the falling snows in winter and 
store away ample water to send down in summer through ditches, 
tbe life giving fluid to gladden the parched earth and bring forth 
fruitful crops to cheer the hearts of the toller and the dear ones of 
his household. 



CACHE COUNTY. 



ITU IRBIGAIII.E AND OTHER FEATURfiS. 

It »has been said that Utah waa a desert until reclaimed 
' through irrigation and cultivation. 

This may have Ixieii true of many sections, but Cache Valley 
waa ahvays fertile, well watered and green. It was a veritable 
paradise for the Red Man. It was productive before the advent 
of the plow and well watered before the inti-oductiou of systematic 
irrigation. 

Tlie people of this valley are always assured of plenty of 
water from snows, springs and crystal lakes. Canals five and ten 
miles long are now drawn from the mountain streams without any 
expense for dams. In the future the canyon walls will be joined 
by masonry, and billions of gallons will be stored in the reservoirs 
to be constructed to supply water for irrigation and manufactur- 
ing purposes. 

Cache County has more acres under cultivation than any 
other county in Utah, and in tlie production of wheat will challenge 
any district of equal size in the world. Fifty or sixty bushels of 
wheat to the acre and no failure of crops! Oats running as high 
as eighty-five busliels to tbe acre, barley about forty-five, potatoes 
from four hundred to sis hundred per acre with specimens nearly 
two feet in circumference. Fruit, apples and berries are raised in 
great quantities and find a good market. Feeding cattle brought 
from other districts is becoming a profitable industry. 

There is no lietter field for investment than Cache County. 
Logan City, the County seat, is one of the most prosperous cities 
of the west. It has a population of over six thousand, and is 
noted as a seat of learning. 

The Utah Agricultural College is located here, and this col- 
lege is one of the very best in the country. Its work is thorough 
and in keeping with the most intelligent methods. The Erigham 
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Young College and one of tlio four Mormon Temples of the Terri- 
tory are alao located here. 

The County has a population of about sixty thousand, divided 
among twenty-three thriving settlemente. Its wealth is bnilt 
upon soliil foundations ami its future progress will be rapid. 



THE BlUGIIAM YOUNG COLLEGE, 

One of the foremost Institutions of higher learning in Utah, was 
founded in 1S77 by Brigham Young, who conveyed to a board of 
trustees a large tract of land, located south of Logan City. 

It is the general policy of the College to promote the higher 
educational interests ol" tlie people, broadly and generously inter- 
preted. It is its aim to provide an education liberal and thorough, 
embracing not only mental discipline and physical training, but 
moral and spiritual culture, as an essential part o£ the develop- 
ment of a symmetrica! character. 

The following courses are offered: Course in General Science, 
four years; Course in Letters, four yeais; College Preparatory 
Course, three years; Normal Course, three years; Business Course, 
three years, The &st two of these courses lead to degrees; the 
others to certificates of graduation. The faculty numbers thirteen, 

The chemical, physical and biological laboratories are fully 
equipped. There is an excellent museum. The well lighted 
reading-room will oficommodate one hundred and thirty readera 
The library contains a carefully selected reference library of two 
thousand volumes. 

For catalogues and special information address 

W. J. KERR, President, 

Logan, Utah. 



Hiaxid for' Sale I 

The Brioham Young ColleCe has hundreds of the best 
irrigated farms for sale or lease. Address George W. Thatcher, 
President, or J. E. Price, Secretary B. Y, College Board, Logan, 
Utah. 



THE LAND GRANTS FROM THE UNITED STATES 



STATE OF UTAH. 



The Enublmg Act paa^ at the late session of the United 
Slates Congreiis, whereby the Territory of Utah can become a 
state of the UnioD, conveys to sueh state outright, practically all 
the national lands of an iiTigable character remaining within its 
borders, as well as a large amonnt of pastoral and forest areas. 

This change of the control of the public lands is a matter 
fraught with the utmost importance to the future welfare of the 
coming state, and most favorably so since it permits the more im- 
mediate reclamation and settlement of hundreds of thousands of 
acres in ways beneficial not only to the commonwealth, but to com- 
ing settlers, while thousands of acres can be leaaed for grazing and 
other purposes vastly to the benefit of Utah's treasury, 

The cessions under this act fur specific purposes are as 
follows : 

Public Buildings at Capital of State, - - 64,000 acres. 
University of Utah, additional grant, - 110,000 " 
Agricultural College, ----- 200,000 " 
Irrigation Keservoirs, - - - - 500,000 " 
State Insane Asylum, ----- 100,000 " 
School of Mines, - - - " - - 100,000 " 
Deaf and Dumb Asylum - - - . 100,000 
Reform School, ----- 100,000 " 
Normal School, - - . _ . 100,000 " 

Institution for the Blind, - - - 100,000 " 
Miners' Ilospital, ----- 50,000 " 

1,524,000 acres. 
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In addition to these specially named grants, there has also 
been ceded for the purposes of the common schools, a further 
amount of lands, which embraces all the sections numbered two, 
sixteen, thirty-two and thirty-six, in every township, and "where 
such sections or any part thereof have been sold or otherwise dis- 
posed of by or under the authority of any act of Congress, other 
lands, equivalent thereto, may be selected in such manner as the 
Legislature may provide, with the approval of the Secretary of the 
Interior/' 

This means the equivalent of one-ninth of the entire area of 
the Territory for school purposes, or some six million acres. What 
is known as the Carey act further grants one million acres 
for reclamation purposes, which has special conditions to be com- 
plied with. We thus find that under the enabling act, the new 
State of Utah will own or control 

For Specific Grants, - - _ 1,524,000 acres 

For Reclamation Purposes, (Carey Bill.) 1,000,000 '' 
For Common School Purposes, - - 6,000,000 '' 

Total, . - - - 8,524,000 acres 

Of this amount over one-half is pasturage or forest land, as 
may be selected If the successful way in which the people of 
Utah have brought one million acres under irrigation is any crite- 
rion, surely its agriculture future is a brilliant one. 



WHAT WAS FOUND UNDERNEATH THE CITY OF 
SALT LAKE. 



tiUBTEBRANEAN 1VATEH FLOW. 

After piercing the sub-stratas to a depth of 1073 feet below 
the surface of the valley, and jtassing otlier underground flows of 
water, the great artesian well sunk by the Rio Grande Western at 
ita shops at Salt Lake encountered a flow of 120 gallons per 
minute rising four feet above the surface, and raising fifty-nine 
gallons to a height of thirty feet. This means a discharge of 
nearly 85,000 gallons of water into the tanks every twenty-four 
hours. Tlie water will be available for locomotives and other 
usee of the company. 

The sinking of this well, the mothotl of boring and the s 
fication to a depth never Iwfore penetrated in Salt Lak^M 
should prove of equal interest to agriculturists and geologists, ; 
this interest is shared by all who are interested in the question of 
drawing on subterranean water for irrigation and other uses. 

METUOD OF BORING. 
The well was commenced with six-inch pipe, ^vhich, at a 
depth of 500 feet, was abandoned, because of the unsatisfactory 
methods used to drive it, and a four-inch pipe driven inside of the 
other was used. When the four-inch pipe was adopted the work 
was turned over to Messrs. Candee & Westphal, Salt Lake City, 
who introduced a methml of boring ahead of the pipe, instead of 
driving it. Their apparatus is a revolving column of two-inch 
pipe running inside of the well, and atljusted so as to be raised or 
lowered at pleasure. To a lower end of tliis was attached a cutting 
tool made on the principal of the augur, and the upper end was 
connected by hose to a powerful pnmp, whicJi forced water to the 
bottom, and washed out the borings. With this apparatus it was 
not neces.'iary to drive iho pipe. The tool could be driven and re- 
volved to a depth beyond tlie pipe, which would settle as far^is 
allowed, the only precaution necessary being tn prevent the jiipe 
from dropping into the earth. By this mean« the pipe remauicil 
loose, and could all have been recovered had the wel l proved r 
failure. 
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THE STRATAS PIERCfeD. 

Below is a reconl of tbe sub-stratas, which 'is not absolute, 
fl several of the clay sLratas were calcareous, and many small 
f water that would have proved sufficient in a well iuteuded 
'tor limited irrigation, were passed, aud are not listed in the record. 
Where only the water would have been required and pressure a 
secondary cousideration, a uumber of those small flows could have 
been combined and a well of sufficient capacity obtained at a 
Siuch less depth than in the present instance. 



At a depth of 438 feet from the surface decomposed wood 

discovered, aud forest refuse nob decomposed, was en- 

Buutered at 667 feet, and again at 730 feet, Coarse gravel 

3 round aud smooth as could be foiind in the bed of City 

k canyon, and as large as a walnut, was ])umped up from a depth 

\feet, and a piece of hard-pan, through which the tool had 

'jbing nearly five ounces, came to tlie surface from 

■\^*''* beLow. 

For'-^ 




It is noticed also that the flow is increasing since boring was 
idiscontinned. Accurate measurements, taken three days apart, 
■developed an addition of eight gallons per minute, and indicated a 
■lieavier jirossure. 



